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Fire  Apparatus 72,   142.   228, 

298,   380,   456 
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^"^HE  methods  adopted  for  the  cleans- 
I  iiig  of  the  various  chisses  of  pave- 
-■-  inent  are  very  similar  all  over 
England,  but  as  each  class  requires  a 
separate  method  it  will  be  best  to  con- 
sider them  in  detail. 

Asphalt,  Wood  Paved  and  Tar  Mac- 
adam Surfaces  in  Towns. — Surfaces 
composed  of  these  materials  are  the 
most  easily  cleaned,  since  they  can  be 
swilled  down  with  water.  The  process 
is  generally  as  follows:  A  water  cart 
passes  along  the  streets  in  order  to 
damp  down  the  surfaces,  and  so  make 
it  easier  to  collect  the  larger  solid  par- 
ticles. A  gang  of  men  accompanied  by 
carts  then  pass  along  and  pick  up  the 
rough  stuff,  in  order  that  there  may  not 
be  too  much  solid  matter  to  be  removed 
by  the  subsequent  flushing,  as  the 
whole  of  the  flushing  water  passes 
into  the  sewers,  so  that  if  these  pre- 
cautions were  not  adopted  there  might 
be  a  risk  of  silting  them  up.  After 
this  has  been  done,  the  flushing  is 
carried  out  by  means  of  hose  at- 
tached to  hydrants.  This  is  undoubt- 
edly the  most  satisfactory  way  of 
.dealing  with  streets  subject  to  heavy 
traffic.  The  difficulty  of  sweeping  up 
horse  droppings  which  may  have  been 
passed  over  by  heavy  motor  vehicles 
and  may  have  become  saturated  with 
oil  from  them  is  very  considerable,  but 
the  great  pressure  obtainable  by  the 
use  of  the  hose  pipes  renders  it  a  com- 
paratively easy  matter. 

In  London  the  water  required  for 
street  flushing  is  obtained  from  the 
mains  of  the  Metropolitan  Water 
Board,  the  ordinary  fire  hydrants 
mostly  being  used  as  a  means  of  sup- 
ply. There  are,  however,  several  dis- 
advantages to  this  arrangement,  as  it 
is  necessary  to  notify  the  fire  depart- 
ment of  the  London  County  Council 
when   the   hydrants   will   be   required. 


in  order  that  they  may  st-nd  an  em- 
ploye to  turn  on  the  water,  and  also  to 
note  the  length  of  time  during  which 
the  water  is  being  drawn,  as  the  water 
is  paid  for  in  bulk,  the  consumi)tion 
being  calculated  from  the  pressure 
and  the  size  of  nozzle  used.  In  order 
to  avoid  these  inconveniences,  some 
of  the  Metropolitan  boroughs  have 
special  flushing  hydrants,  from  which 
the  water  is  drawn  by  their  own  em- 
ployes, the  consumption  being  regis- 
tered by  meter.  The  cost  of  the  water 
is  sixpence  per  1,000  gallons.  It  is 
very  difficult  to  make  any  comparison 
as  to  the  cost  of  street  cleaning  by 
this  method,  as  it  depends  entirely  on 
the  nature  and  extent  of  the  traffic 
which  passes  over  the  roads. 

Thus,  in  the  city  of  London,  which 
has  an  area  of  650  acres,  the  quantity 
of  water  used  during  1907  for  night 
washing  and  flushing  streets,  courts 
and  alleys  was  77,424.000  gallons,  and 
the  cost  £1.935,  the  number  of  nights 
on  which  the  wat»^r  was  used  being 
303.  The  actual  cost  of  flushing  wood 
and  asphalt  paving  is  estimated  at 
about  7d.  per  superficial  yard  per  an- 
num, for  six  nights  per  week. 

In  Sheffield  the  cost  per  superficial 
yard  works  out  at  about  4.02  pence  for 
200  times  jier  annum. 

As  showing  how  the  nature  of  the 
traffic  may  affect  the  cost,  it  may  be 
mentioned  that  in  Finsbury  a  gang 
consisiting  of  one  nozzle  man  and  four 
helpers  can  only  clean  about  600  lineal 
yards  of  road,  thirty  feet  wide,  equal 
to  6,'000  square  yards,  in  9>4  hours, 
while  in  Sheffield  a  gang  composed  of 
a  turncock,  a  nozzle  man  and  a  helper 
can  clean  about  15.600  square  yards  in 
7  hours. 

The  helpers  are  provided  either  with 
"squeegees"  or  brushes,  with  which 
thev  drive  the  debris  into  the  gutters. 
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whence  it  is  conveyed  by  tlie  flow  of 
water  into  the  sewers  or  surface  gul- 
leys.  If  the  matter  is  conveyed  to 
guUeys,  these  should  be  emptied  im- 
mediately the  flushing  has  been  com- 
pleted. In  many  of  the  London  bor- 
oughs the  roads  are  swept  down  a 
second  time  in  the  early  hours  of  each 
morning,  the  main  cleaning  being  done 
from  about  8  p.  m.  onwards,  depend- 
ing upon  the  district. 

Asphalt,  Wood  Paved  and  Tar  Mac- 
adam Surfaces  in  Outlying  Districts. — 
In  districts  where  they  are  not  sub- 
jected to  very  heavy  traffic,  these  sur- 
faces can  be  cleansed  more  econom- 
ically by  rotary  sweeping  machines 
than  by  flushing  with  water,  owing  to 
the  rapidity  with  which  the  machines 
can  be  driven. 

The  work  is  generally  carried  out  in 
the  following  manner:  A  water  cart  is 
first  sent  along  in  order  to  allay  the 
dust.  The  machine  sweeper  is  then 
driven  down  the  center  of  the  street, 
and  brushes  the  sweepings  to  one 
side,  the  brushes  being  placed  at  an 
angle  to  the  axis  of  the  machine.  Each 
time  the  machines  pass  along  they 
carry  the  sweepings  a  little  closer  to 
the  edge  of  the  road,  and  the  process 
is  continued  until  they  have  all  been 
left  in  a  long  line  down  the  side  of  the 
road,  the  exact  number  of  journeys 
required  to  accomplish  this  depending 
upon  the  width  of  the  road.  These 
machines  are  very  economical  for 
cleaning  asphalt,  wood  paved  and  tar 
macadam  surfaces,  as  they  are  capable 
of  cleaning  about  8  miles  of  road,  30 
feet  wide,  in  9^/^  hours,  and  only  re- 
quire the  attendance  of  one  man  to  act 
as  driver.  They  are,  however,  unsuit- 
able for  roads  having  plain  macadam 
surfaces,  as  the  brushes  tend  to  loosen 
and  remove  the  binding  material.  As 
soon  as  the  material  has  been  swept 
Into  line,  gangs  of  sweepers  pass  along 
on  either  side  of  the  road  and  brush  it 
into  small  heaps.  Slop  collecting 
wagons  follow  the  gangs,  and  the  ma- 
terial is  placed  in  them  and  removed 
as  speedily  as  possible.  The  sizes  of 
the  sweeper  gangs  will  vary  in  differ- 
ent districts,  depending  upon  the  heav- 
iness of  the  traffic  over  the  roads.  In 
the  London  districts  it  is  found  neces- 
sary to  detail  a  ganger  and  six  sweep- 
ers to  every  machine,  whereas  in  Shef- 
field four  sweepers  have  been  found 
sufficient. 

These  slop  collecting  wagons  are 
usually  made  to  hold  about  4  cubic 
yards  of  matter,  but  the  exact  amount 
that  can  be  carried  depends  upon  the 
state  of  the  weather;  in  wet  weather 
no  more  than  3^^  cubic  yards  can  be 


taken,  while  in  dry  weather  as  much 
as  414  cubic  yards  can  be  carried,  the 
average  weight  of  a  load  being  about 
2  tons.  It  is  not  generally  advisable 
to  exceed  this  weight,  as  the  strain 
put  upon  the  horses  becomes  too  great. 
With  a  2-ton  load  and  a  journey  of 
from  1  to  li,^  miles  each  way,  a  cart 
is  capable  of  taking  about  4  loads  per 
night. 

In  some  towns,  as  in  Leeds,  the 
method  is  slightly  altered.  The  ma- 
chine sweepers  are  started  about  mid- 
night and  the  sweepings  are  left  in 
long  lines  at  either  side  of  the  roads 
until  about  6  a.  m.,  so  that  any  water 
may  drain  away.  At  this  hour  the 
cleaning  gangs  start  to  sweep  the  mat- 
ter up  into  small  heaps,  and  they  are 
followed  at  6:30  a.  m.  by  the  carts  and 
horses,  which  remove  the  heaps  pre- 
pared for  them.  The  work  is  com- 
pleted by  2:30  p.  m.  This  system  is 
unsuitable  to  the  requirements  of 
London,  owing  to  the  very  early  traffic 
in  the  neighborhood  of  the  markets, 
and  not  only  have  the  streets  to  be 
cleaned  during  the  night,  but  during 
the  winter  months  it  is  very  often 
necessary  to  start  shingling  [sanding] 
the  roads  soon  after  3  a.  m.  for  the 
purposes  of  this  traflSc. 

Macadam  Surfaces. — Macadam  roads 
are  in  all  cases  swept  entirely  with 
hand  brooms.  The  process  varies  in 
different  towns.  In  some  cases  the 
gangs  are  sent  out  each  with  its  own 
cart  or  carts,  as  the  case  may  be,  while 
in  others  men  are  told  off  to  clean 
different  streets,  and  the  carts  make 
their  rounds  independently,  collecting 
the  matter  that  has  been  swept  up. 
As  in  most  large  towns  macadam  sur- 
faces are  only  in  use  in  the  outlying 
districts  where  the  traffic  is  compara- 
tively light,  it  i=!  generally  possible  to 
do  this  work  during  the  day-time.  If 
the  men  are  sent  out  in  gangs,  it  is 
generally  advisable  to  keep  them 
small,  having  one  ganger  to  every  six 
or  seven  men,  in  order  that  they  may 
be  kept  well  under  observation. 

In  Dover  the  town  is  divided  into 
districts,  and  each  district  is  swept  by 
a  gang  of  three  scavengers  with  one 
cart. 

The  method  adopted  at  Kingston-on- 
Thames  is  as  follows:  The  town  is 
divided  into  four  wards,  and  the  street 
cleaning  in  each  ward  is  carried  out 
by  a  ganger  and  four  scavengers.  The 
men  are  not  allowed  to  work  together 
in  a  batch,  but  are  each  given  certain 
roads  to  clean,  the  basis  being  roughly 
one  man  per  mile  per  day.  By  this 
arrangement  Mr.  Clucas,  the  borough 
engineer,  considers  that  the  men  waste 
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less  time  in  loitering  than  wlu'n  they 
are  sent  out  in  batches,  and  there  is 
no  risk  of  any  road  being  overloolied, 
it  being  the  duty  of  the  ganger  to  see 
that  each  man  cleans  the  roads  allot- 
ted ,to  him.  The  men  scrape  the 
sweepings  in  to  small  heaps,  which 
they  leave  at  the  roadsides,  and  col- 
lecting carts  are  sent  around  after 
each  one  to  remove  tht-m. 

In  districts  where  the  traffic  is  heavy 
it  is  preferable  to  employ  young  men 
for  this  work,  as  they  are  less  liable 


to    injury    by    passing    vehicles    than 
older  men. 

Cleansing  of  Courts  and  Alleys. — 
Courts  and  alleys  are  sometimes 
cleaned  by  flushing,  but  more  often 
they  are  swept  with  hand  brooms. 
This  work  offers  very  suitable  employ- 
ment for  the  older  men,  as  they  re- 
quire less  supervision  than  younger 
men,  and  if  once  made  to  understand 
what  is  required  of  them,  can  be  en- 
trusted to  carry  out  the  work  in  a 
satisfactory  manner. 


RESISTANCE  TO  WEAK  OF  MATERIALS  FOR  SEWER 

INVERTS.* 

By  Edtvard  S.  Eankin,  Engineer  Seirrr  Drpartinenf,  Newctrk,  N.  J. 


IN  examining  brick  sewers  built  20 
to  30  years  ago  it  frequently  hap- 
pens that  the  bricks  in  the  invert 
are  found  nearly  or  quite  worn 
through.  This  is  particularly  notice- 
able in  sewers  with  a  fairly  steep 
grade  and  carrying  a  considerable 
amount  of  street  wash.  I  have  in  mind 
particularly  one  sewer  about  6,000  ft. 
in  length,  built  in  1873,  where  prac- 
tically the  entire  invert  has  had  to  be 
renewed,  a  troublesome  and  expensive 
operation.  The  following  quotation  is 
taken  from  Folwell's  "Sewerage":  "A 
51/4  ft.  two-ring  brick  sewer  in  Balti- 
more, 25  years  old,  was  recently  found 
with  its  invert  in  one  place  cut  com- 
pletely through  for  a  width  of  12  to  15 
Ins.,  and  badly  worn  for  a  height  of  2 
ft.  In  Omaha's  brick  sewers  the  wear, 
which  is  usually  18  to  24  ins.  wide,  be- 
came 2  to  3  ins.  deep  in  12  years." 

In  order  to  avoid  this  trouble  it  has 
been  our  custom  for  a  number  of  years 
past  to  line  the  lower  third  or  quarter 
of  the  sewer  with  vitrified  paving  brick. 
The  only  test  required  for  these  paving 
brick  in  our  specifications  is  that  they 
shall  not  absorb  more  than  2  per  cent, 
of  their  weight  in  water  after  being 
thoroughly  dried  and  then  immersed 
for  24  hours.  Is  this  test  a  criterion  of 
their  wearing  qualities  in  the  sewer? 
And  is  the  life  of  the  sewer  increased 
sufficiently  to  warrant  the  extra  cost? 
Wiithin  the  past  few  years  we  have 
also  built  a  number  of  concrete  sew- 
ers, lining  their  inverts  also  with  pav- 
ing brick.  The  writer  has  heard  the 
statement  made  that  on  some  of  the 
very  steep  grades  in  the  city  of  Duluth 
sewers  were  found  in  which  the  brick 


was  nearly  worn  away  but  the  cement 
joints  were  left  with  almost  their  orig- 
inal thickness.  If  this  is  the  case,'  is  a 
vitrified  lining  necessary  in  concrete 
sewers?  Another  question  along  the 
same  line  is  the  relative  wearing  qual- 
ities of  a  concrete  as  compared  with  a 
vitrified  pipe.  The  following  experi- 
ment was  made  in  the  hope  of  throw- 
ing some  light  on  the  above  questions. 

The  several  samples  selected  were 
first  tested  for  absorption  and  then 
placed  on  a  rubbing  bed  such  as  is 
used  in  stone  yards  for  smoothing 
blocks  of  stone.  They  were  all  given  a 
uniform  weight  of  20  lbs.  and  were 
left  on  the  bed  for  30  minutes.  The 
velocity  of  the  bed  on  the  line  on 
which  the  samples  were  placed  was 
21  ft.  per  second. 

The  results  are  shown  in  the  ac- 
companying table.  Numbers  1  to  4 
were  vitrified  shale  paving  brick  se- 
lected for  their  variation  in  absorp- 
tion. No.  5  was  a  small  shale  brick 
made  for  use  in  sewers.  Numbers  6, 
7  and  8  are  different  makes  of  building 
brick  also  selected  for  their  variation 
in  absorption.  Numbers  9,  10  and  12 
were  made  from  the  mortar  and  con- 
crete being  used  in  the  construction  of 
a  sewer  at  the  time  the  experiment 
was  made  and  were  tested  when  18 
days  old.  No.  11  was  a  section  of  con- 
crete pipe  furnished  by  the  Lock  Joint 
Pipe  Company  of  New  York,  and  was 
approximately  one  year  old.  No.  13 
was  a  tile  used  by  the  same  company 
for  lining  their  pipe  where  required 
by  engineers.  Numbers  14  and  15  were 
samples  of  vitrified  salt-glazed  sewer 
pipe. 
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The  second  column  of  the  table,  per 
cent,  lost  by  abrasion,  was  obtained 
by  dividing  the  weight  lost  on  the  bed 
by  the  original  weight,  assuming  each 
sample  to  be  of  a  uniform  size,  2x4x8 
ins.  The  last  column  assumes  arbi- 
trarily the  life  of  the  softest  sample. 
No.  8,  to  be  10  years  and  calculating 
the  others  from  this. 

While  this  experiment  is  not  to  be 
considered  by  any  means  as  giving  ab- 
solute or  final  results,  it  appears  to 
show,  first,  that  for  similar  materials, 
although  there  is  a  considerable  varia- 
tion in  the  ratio,  the  abrasion  in  every 
case,  with  the  exception  of  No.  12,  in- 
creases with  the  absorption,  and  hence 
the  absorption  test  gives  a  fair  idea 
of  the  wearing  quality  of  the  material ; 
second,  the  additional  cost  necessary 


to  line  the  invert  of  a  brick  sewer  with 
paving  brick  is  certainly  warranted, 
although  the  2  per  cent,  test  required 
by  the  Newark  specifications  seems 
unnecessarily  severe;  third,  the  con- 
crete samples  compare  favorably,  with 
the  paving  brick,  and  it  would  there- 
fore seem  unnecessary  to  line  a  con- 
crete sewer.  The  behavior  of  the 
mortar  sample  also  bears  ou  the  state- 
ment as  to  ordinary  brick  wearing 
away  faster  than  the  cement  joints.  I 
am  unable  to  account  for  the  low  fig- 
ure shown  by  the  stone  concrete.  The 
sample  was  made  at  the  same  time  as 
Nos.  9  and  10,  the  stone  being  New 
Jersey  trap  rock.  Fourth,  the  tile  pipe 
is  apparently  not  quite  as  durable  as 
good  concrete  pipe,  and  the  use  of  the 
lining  tile  is  superfiuous. 


Material 


Per  cent 
gained  by 
absorp- 
tion. 

Per  cent 
lost  by  ab- 
rasion. 

Ratio   of 
absorp- 
tion   to 
abrasion. 

.2.2 

(S  h  d 

2s* 

1.36 

2.00 

1:1.47 

324 

2.15 

3.35 

1:1.56 

193 

3.60 

3.42 

1:0.95 

189 

4.28 

5.92 

1:1.38 

109 

13.18 

27.31 

1:2.07 

24 

7.39 

20.41 

1:2.76 

31 

10.19 

44.74 

1:4.39 

15 

18.91 

64.74 

1:3.42 

10 

11.86 

4.41 

1:0.37 

147 

6.65 

3.82 

1:0.57 

169 

5.10 

3.35 

1:0.66 

193 

7.40 

8.62 

1:1.16 

75 

1.34 

4.47 

1:3.34 

145 

4.47 

6.11 

1:1.37 

109 

1.72 

4.55 

1:2.65 

142 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 


Vitrified  shale  brick. 
Vitrified  shale  brick. 
Vitrified  shale  brick. 
Vitrified  shale  brick. 
Shale  sewer  brick. . . 

Building  brick 

Building  brick 

Building   brick 

1 : 2  cement  mortar. . . 
1:2:4  gravel  concrete 
1:2:4  gravel  concrete 
1:2:5  stone  concrete. 

Vitrified  tile 

Vitrified   pipe 

Vitrified   pipe 


THE  WATER  WORKS  OF  MARION,  IND. 

By  Elkanah  Hulley,  Siqierintendent. 


THE  history  of  the  water  works  of 
Marion,  Ind.,  is  typical  of  that  of 
many  of  the  water  works  plants 
of  the  smaller  cities  of  the  west.  One 
has  been  prepared  by  Elkanah  HuUey, 
superintendent  of  the  works,  whose 
family  has  been  connected  with  the 
management  of  the  works  most  of  the 
time  since  the  beginning.  The  follow- 
ing is  abstracted  from  his  history,  for 
which,  and  for  the  accompanying  pho- 
tographs, we  are  indebted  to  Mr.  Hal- 
ley: 

In  the  early  days  of  Marion  all  the 
fire  protection  was  by  "bucket  bri- 
gade," to  which  all  residents,  both 
men  and  women,  belonged.  It  was  not 
until  the  town  had  been  visited  by 
some  serious  fires  that  a  Babcock  fire 
extinguisher  was  purchased.  In  1875 
all  the  buildings  on  the  west  side  of 


the  square,  between  Third  street  and 
the  alley  between  Third  and  Fourth 
streets,  were  destroyed  by  fire.  And 
in  January,  1876,  all  the  buildings  ex- 
cept one  on  the  west  side  of  Washing- 
ton street  north  of  Fifth  street  and 
south  of  the  alley  between  Fourth  and 
Fifth  streets  were  burned.  Then  be- 
gan the  first  real  earnest  agitation  for 
a  water  works  system,  the  late  Samuel 
Hulley  being  the  prime  mover  in  cre- 
ating sentiment  in  favor  of  it. 

After  considerable  agitation  a  peti- 
tion was  circulated  and  signed  by 
three  hundred  and  forty-five  citizens, 
representing  five-eighths  of  the  tax- 
able valuation  of  the  property  of  the 
town,  and  presented  to  the  town  trus- 
tees June  20,  1876,  praying  that  a  debt 
be  contracted  and  bonds  issued  to  the 
amount  of  $35,000  for  the  purpose  of 
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establishing  a  system  of  water  works 
for  fire  protection  and  furnishing  wa- 
ter for  domestic  purposes. 

On  August  23,  1876,  an  ordinance 
providing  for  the  construction  and  for 
the  issuing  of  bonds  was  passed.  J.  D. 
Cook  prepared  plans,  the  contracts 
were  awarded  on  October  25  and  No- 
vember 7,  and  January  17,  1877,  a  lot 
was  purchased  upon  which  to  locate 
the  buildings  and  well. 

September  29,  1877,  Mr.  Cook  made 
his  final  report  on  the  completion  of 
the  contracts,  and  called  attention  to 
the  purity  of  the  water  and  the  ample 
supply  from  the  well. 

The  cost  of  the  plant  to  May  1,  1878, 
was  as  follows: 

28,356  feet  of  pipe,  with  26 
valves,  40  hydrants,  laid 
and  set  complete $21,931.70 

Engines,  pumps,  engine  house 
and   well 11,380.00 

Boring  well,  grading  lot,  well 
house  and  all  other  inci- 
dental  expense 1,394.65 

Total    $34,706.35 

Less  material  on  hand 3,156.12 

Net   cost $31,550.23 

In  August,  1880,  the  trustees  pur- 
chased 4  lots  and  a  tract  of  land  in  the 
southeast  corner  of  the  present  water 
works  park.  In  1885  the  board  bought 
5  more  lots,  extending  the  park  north 
to  Seventh  street  and  west  to  Whites 
avenue,  constituting  the  present  water 
works  park. 

The  first  well  contracted  for  was  a 
dug  well  twenty  feet  in  diameter  and 
twenty-five  feet  deep,  walled  with 
brick.  Sufficient  water  was  not  ob- 
tained at  this  depth,  and  two  six-inch 
wells  were  drilled  to  a  depth  of  about 
sixty-eight  feet  in  the  bottom  of  the 
dug  well.  After  passing  through  an 
extremely  hard  hard-pan  a  fine  flow  of 
artesian  water  was  secured  in  a  water- 
bearing stratum  of  gravel. 

This  supply  was  sufficient  for  the 
needs  of  the  town  for  a  number  of 
years.  But  a  great  deal  of  trouble  was 
experienced  from  the  gravel  and  fine 
sand  choking  up  the  casing  of  the 
wells.  The  water  would  rise  to  a 
height  of  about  twelve  feet  above  the 
surface  of  the  ground,  and  was  of  an 
excellent  quality. 

As  the  town  grew  and  a  greater  sup- 
ply became  necessary  to  meet  the  de- 
mands, a  contract  was  awarded  to  the 
National  Water  Supply  Company  for 
sinking  and  connecting  a  series  of  six 
wells  direct  with  the  suction  pipe  of 
the    pumps.      These    proved    in    most 


part  a  failure  on  account  of  fine  sand 
getting  into  the  pumps  and  choking  up 
the  Cook  strainers  on  the  bottom  of 
the  well  casing.  Many  other  wells 
were  drilled,  and  all  encountered  the 
same  trouble,  and  it  was  not  until  after 
the  drilling  of  gas  wells  that  the  lower 
stratum  of  water  was  found  in  rock. 
The  trouble  then  from  sand  and  gravel 
seemed  to  be  at  an  end. 

The  first  of  the  deep  or  rock  wells 
brought  into  use  was  what  is  known  as 
the  Kiley  well.  This  was  secured  at  a 
time  when  the  water  supply  was  al- 
most exhausted,  and  was  a  great  re- 
lief. Following  this  a  number  of  wells 
were  drilled,  some  being  pumped  by 
air  and  others  by  deep  well  pumps. 
Nine  wells  furnished  a  sufficient  sup- 
ply until  1903,  when  well  sites  were 
leased  from  Asa  T.  Baldwin  on  Valley 
avenue,  and  a  sixteen-inch  pipe  laid  to 
convey  the  water  by  gravity  to  the 
pumping  station.  There  are  five  wells 
now  located  on  the  Baldwin  lease, 
making  in  all  fourteen  wells,  which, 
furnished  an  abundance  of  water  dur- 
ing the  summer  and  fall  of  1908,  which 
was  the  dryest  season  since  the  estab- 
lishment of  the  water  works.  All  the 
wells  in  use  are  drilled  into  limestone 
and  the  drift  cased  off  with  eight-inch 
casing,  and  are  from  one  hundred  and 
twenty  to  three  hundred  feet  deep,  and 
all  are  pumped  by  air  lift. 

The  first  pump  installed  was  made 
by  Dean  Brothers,  of  Indianapolis,  and 
had  a  capacity  of  1,500,000  gallons  in 
twenty-four  hours,  and  was  the  only 
source  of  fire  protection  for  the  town 
until  .Tuly,  1888,  when  the  water  works 
trustees  contracted  for  a  Dean  duplex 
pump,  with  a  capacity  of  2,275,000  gal- 
lons, which  was  used  as  a  reserve 
while  making  repairs  on  pump  No.  1. 

The  third  pump  installed  was  a 
Fairbanks-Morse  compound  non-con- 
densing, with  a  pumping  capacity  of 
4,000,000  gallons  per  day,  and  was 
placed  in  commission  in  1894,  taking 
the  place  of  pump  No.  1.  This  pump 
was  in  almost  constant  service  until 
July,  1902,  and  is  now  used  as  a  re- 
serve only. 

The  Fairbanks-Morse  pump  being  the 
only  one  with  sufficient  capacity  to  be 
of  service  during  a  fire,  the  committee 
decided  to  install  a  larger  pump  and 
also  an  air  compressor.  The  buildings 
being  too  small  to  house  the  new  ma- 
chinery, J.  D.  Cook  prepared  plans, 
and  on  April  30,  1901,  contracts  were 
awarded  for  reconstruction  of  build- 
ings, pump  and  air  compressor,  laying 
water  mains,  boiler,  and  foundation  for 
machinery. 

The   Snow   Steam   Pump  Works  in- 


« 


en 


C 

'r-    > 


3  v; 


8 


MUNICIPAL  ENGINEERING. 


stalled  a  horizontal  three-crank  triple- 
expansion  high-duty  pumping  engine, 
with  a  capacity  of  5,000,000  gallons  in 
twenty-four  hours,  which  was  put  in 
operation  in  July,  1902,  and  has  been  in 
constant  service  without  any  expense 
for  repairs  on  the  engine  or  pump  to 
the  present  time. 

With  the  increase  in  population  and 
the  greater  consumption  of  water,  it 
became  necessary  to  secure  more  wells 
and  a  means  of  pumping  them.  Pre- 
vious to  this  time  deep  well  pumps  had 
been  used  for  this  purpose,  but  as  the 
new  wells  were  located  further  from 
the  plant,  it  was  decided  to  purchase 
an  air-compressor,  and  in  June,  1895,  a 
contract  was  entered  into  with  the 
Hall  Steam  Pump  Company,  of  Pitts- 
burg, for  a  16x20x1 8-inch  air  compres- 
sor, which,  with  the  deep  well  pumps, 
were  used  until  July,  1902,  when  the 
present  Laidlaw-Dunn-Gordon  15x25x20 
x24-inch  cross  compound  machine  was 
installed  by  the  Bacon  Air  Lift  Com- 
pany, which  took  the  place  of  the  first 
compressor  and  all  the  deep  well 
pumps,  and  is  now  pumping  fourteen 
wells.  While  pumping  water  with  air 
lift  is  expensive,  this  machine  has 
given  entire  satisfaction  and  has  cost 
practically  nothing  for  repairs  in  the 
six  and  one-half  years  it  has  been  in 
service. 

Three  changes  in  boilers  have  been 
r:ade  since  the  installation  of  the 
plant,  each  time  with  an  increased 
horse-power  capacity.  At  present 
there  are  one  300-horse-power  Stirling 
water  tube  boiler  and  two  66xl8-inch 
tubular  boilers  with  6-inch  lap-welded 
tubes,  the  latter  boilers  being  used 
only  while  cleaning  the  former,  which 
has  been  in  service  seven  years  and  is 
reported  by  the  boiler  inspector  in 
first-class  condition. 

Reservoir  or  well  No.  1,  25  feet  deep 
and  20  feet  in  diameter,  was  the  dug 
well  contracted  for  by  Dean  Brothers 
in  their  original  contract.  It  has  a 
holding  capacity  of  58,900  gallons. 
The  suction  pipes  from  the  pumps  are 
connected  to  this  well,  and  the  water 
from  the  other  reservoirs  is  brought 
Into  it  by  gravitj'. 

Reservoir  No.  2,  13 14  feet  deep  and 
53  feet  in  diameter,  will  hold  224,000 
gallons,  and  was  constructed  in  1891. 
It  was  considered  of  ample  capacity 
for  all  purposes  at  that  time,  but  as 
the  population  increased  L.  M.  Over- 
man, city  engineer,  prepared  plans  for 
reservoir  Xo.  ?>,  which  was  construct- 
ed in  1896.  This  reservoir  is  15  feet 
deep  and  94  feet  in  diameter,  and  has 
a  holding  capacity  of  750,000  gallons. 

The     consumption    became    greater 


than  the  capacity  of  the  wells  in  the 
day  time,  and  it  was  often  necessary 
to  draw  on  the  reserve  to  such  an 
extent  that  had  a  fire  broken  out  it 
would  have  been  taxed  to  the  limit 
and  possibly  exhausted. 

This  fact  being  evident,  City  Engi- 
neer Thomas  E.  Petrie  prepared  plans 
for  reservoir  No.  4,  and  the  contract 
was  awarded  on  September  5,  1905, 
at  $10,400.  On  July  9,  1906,  the  con- 
tract for  the  roof  was  awarded  at 
$3,750.  Its  location  is  on  the  south 
side  of  the  P.,  C,  C.  &  St.  L.  railroad 
and  the  crossing  of  Whites  avenue.  It 
is  16  feet  deep  and  152  feet  inside 
diameter,  and  has  a  holding  capacity 
of  2,000,000  gallons,  and  is  fed  by  two 
wells  in  such  a  way  that  the  water  is 
in  constant  motion.  The  overflow  is 
taken  from  the  bottom,  and  the  water 
is  practically  changed  every  eight 
days. 

All  the  reservoirs  are  covered  and 
kept  under  lock  and  key,  insuring  a 
pure,  clean  supply  of  water. 

Summary  of  receipts  and  expendi- 
tures since  the  installation  of  the 
plant  to  February  10,  1909: 

Received  from  tax  levy  for 
payment  of  bonds,  inter- 
est and   extensions $197,336.80 

Total    receipts    from    water 

rents    332,592.85 

Total    receipts $529,929.65 

Applied  on  payment  of  bonds 

issued  and  redeemed $84,000.00 

Interest  paid  on  bonds  and 

loans    54,752.50 

Applied  on  extensions 180,661.89 

Applied  in  operating  and  re- 
pairs       202,611.36 

Cash  on  hand  Feb.  10,  1909.       7,903.90 


$529,929.65 
The  cost  of  the  plant  is  as  follows: 

Bonds  issued  and  redeemed  $84,000.00 
Interest  paid  on  bonds  and 

loans    54,752.00 

Received  from  taxes  applied 

on    extension 58,584.30 

Water  rent  receipts  applied 

on    extension 122,077.59 

Outstanding  4  p.  c.  bonds...     38,500.00 

Total   cost $357,914.39 

The  water  works  plant  is  entitled  to 
the  following  credits  for  service  and 
cash  for  which  it  has  received  no  re- 
turns: 

Water  rent  receipts  applied 
on  extensions  shown 
above  $122,077.59 
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Saving    to    city    in    hydrant 

rentals  over  private  plant 

at  $55  each  per  annum. .  .  290,400.00 
Saving  to  consumers  of   56 

per  cent,  lower  rent  than 

if  owned  bv  private  com- 
pany     186,251.99 

Seventeen  years  free  water 

to  city  light  plant,  $75  per 

year   1,275.00 

$600,004.58 

Free  list  for  which  credit  has  not 
been  taken:  Fourteen  school  build- 
ings, city  library,  all  of  the  churches, 
Young  Men's  Christian  Association, 
Emily  E.  Flinn  Home,  five  fire  sta- 
tions, seventeen  drinking  fountains, 
city  hall,  water  for  street  cleaning, 
water  for  building  streets  and  side- 
walks, sixteen  automatic  flush  tanks 
for  sewers. 

In  arriving  at  the  saving  to  consum- 
ers in  water  rentals,  the  average  of 
twenty  cities  in  Indiana,  with  private 
water  plants,  was  taken,  and,  based 
on  a  dwelling  of  six  rooms,  with  house 
use,  bath  and  closet,  was  found  to  be, 
average,  $13.26;  Marion,  $8.50.  For 
house  use  only,  average,  $5.93;  Ma- 
rion, $4. 

Average  meter  rate  per  1,000  gal- 
lons in  twenty  cities  as  above:  Max- 
imum,  30   cents;    minimum,   10   cents. 


Marion:  Maximum,  15  cents;  min- 
imum, 6  cents. 

Number  of  consumers:  Flat  rate, 
2,808;  meters,  492;  hydraulic  elevators 
with  counter,  2. 

Water  rent  receipts  have  increased 
from  $21,336.53  in  1903  to  $28,513.20  in 
1908.  The  total  for  the  six  years  is 
$152,993.19,  which  has  been  applied  as 
follows : 

Transferred      to      extension 

bond  and  interest  fund...   $68,639.99 

Operating,  repairs  and  sal- 
aries         77,608.10 

Cash  on  hand 6,745.10 


$152,993.19 


The  average  pumpage  of  water  has 
increased  from  1,306,799  gallons  a  day 
in  1903  to  1,547,849  gallons  in  1908. 

An  inventory  of  the  plant  shows  a 
total  valuation  of  $282,440.40. 

Size  and  number  of  feet  of  distrib- 
uting mains  are  as  follows:  20-inch, 
696  feet;  16-inch,  1,320  feet;  12-inch, 
1,650  feet;  10-inch,  9,284  feet;  8-inch, 
6,305  feet;  6-inch,  156,690  feet;  4-inch, 
30,788  feet.  Total  number  of  feet, 
202,733. 

The  water  works  plant  is  self-sus- 
taining, the  income  meeting  all  ex- 
penses of  operating,  payment  of  bonds 
and  interest,  and  making  extensions. 


GAS  AND  ELECTRIC  COMPETITION  ABOUT  BOSTON. 


Bij  Alto)i  D.  Adams,  Worcester,  Mass. 


CONSOLIDATIONS  just  authorized 
by  the  gas  and  electric  light  com- 
missioners, of  Massachusetts,  will 
promote  gas  and  electric  competition 
about  Boston. 

Under  a  decision  of  the  commission- 
ers dated  August  20,  1909,  the  Edison 
Electric  Illuminating  Company,  of  Bos- 
ton, is  authorized  to  purchase  the  elec- 
tric locations  and  properties  of  the 
Boston  Consolidated  Gas  Company,  the 
Newton  and  Watertown  Gas  Light 
Company  and  the  Waltham  Gas  Light 
Company,  used  in  the  business  of  gen- 
erating and  furnishing  electricity  for 
light  and  power. 

The  Newton  and  Watertown  Gas 
Light  Company  is  by  the  same  decision 
authorized  to  purchase  the  gas  fran- 
chise and  property  of  the  Waltham 
Gas  Light  Company. 

By  these  purchases  the  service  area 
of  the  Boston  Edison  Company,  which 


now  includes  most  of  that  city,  besides 
Somerville  and  Woburn,  and  twentj'- 
two  towns,  is  extended  over  the  Back 
Bay  and  Brighton  districts  of  Boston, 
the  cities  of  Chelesea,  Newton  and 
Waltham,  and  the  towns  of  Brookline 
and  Watertown. 

The  Newton  and  Watertown  Gas 
Light  Company  will  extend  its  gas  sup- 
ply over  Waltham,  and  there  is  pend- 
ing before  the  commissioners  a  peti- 
tion for  the  consolidation  of  the  East 
Boston  and  Chelsea  gas  properties,  this 
consolidation  being  contingent  on  the 
approval  of  the  Edison  purchase  of  the 
Chelsea  electric  property. 

For  the  electric  property  and  loca- 
tions of  the  Boston  Consolidated  Gas 
Company  the  Boston  Edison  company 
is  to  pay  $1,300,000;  for  those  of  the 
Newton  company,  $500,000;  for  those 
of  the  Chelsea  company,  $350,000,  and 
for    those    of    the    Waltham    company, 


THE  CARE  OF  SURFACE  WATER  AT  STREET  INTERSECTIONS.     11 


$000,000.  The  Newton  company  is  to 
pay  IjOO.OoO  for  the  gas  franchise  and 
property  of  the  Waltham  company. 

Material  reductions  in  electric  rates 
are  to  follow  these  consolidations,  for 
the  maximum  net  rate  of  12  cents  per 
kilowatt  hour  now  charged  by  the  Bos- 
ton Edison  company  is  to  apply  at  once 
ovi'r  the  added  area,  and  this  rate  is  to 
be  lowered  to  11  cents  per  kilowatt 
hour  not  later  than  January  1,  1910. 

The  present  ma.ximum  net  rates  of 
the  several  purchased  electric  plants 
are  as  follows,  per  kilowatt  hour:  Bos- 
ton Gas  Company,  14  cents;  Newton 
company,  12  cents;  Chelesa  company, 
15  cents,  and  Waltham  company,  IC 
cents.  The  Newton  rate  was  reduced 
from  IS  cents  in  anticipation  of  the 
sale  to  the  Boston  Ellison  company. 

In  Newton  and  Waltham  the  gas  rate 
Is  to  be  reduced  from  the  present  price 
of  one  dollar  to  95  cents  per  thousand 
feet,  on  or  before  January  1,  1910.  It 
has  been  further  stipulated,  though 
this  fact  does  not  appear  in  the  above 
opinion  of  the  commissioners,  that  if 
the  East  Boston  and  Chelsea  gas  com- 
panies are  permitted  to  consolidate, 
per  their  pending  petition,  the  net 
price  of  gas  in  the  area  supplied  by 
these  two  companies  will  be  reduced 
from  the  present  rates  of  $1.00  and 
95  cents  to  90  cents  per  thousand  feet, 
on  January  1,  1910.  More  than  this, 
the  company  will,  on  January  1,  1911, 
take  up  with  the  commissioners  the 
question  of  further  change  in  the  rate. 

Among  the  reasons  given  for  their 
decision  in  favor  of  the  above  consoli- 
dations the  commissioners  say: 

"In  the  light  of  the  progress  which 
has  already  been  made  both  in  the  gas 


and  electric  business,,  it  is  clear  that 
gas  and  electricity  can  be  profitably 
sui)p]ied  over  far  wider  areas  than 
was  formerly  thought  feasible.  It  is 
equally  clear  that  greater  etflciency  In 
operation  and  greater  economies  in 
investment  and  operating  costs  are 
possible  in  a  large  gas  or  electric  plant 
serving  a  given  territory  than  to  sev- 
eral independent  small  plants  serving 
different  sections  of  the  same  territory. 
Experience  also  indicates  that  there  is 
a  public  advantage  in  communities  of 
the  size  of  those  now  under  considera- 
tion in  having  the  gas  and  electric 
business  separately  conducted  and  un- 
der independent  management  and  con- 
trol. The  two  kinds  of  business  are 
so  far  competitive  that  the  natural 
rivalry  between  the  two  is  stimulating 
to  both  managements,  and  should  re- 
sult in  substantial  benefits  to  the 
public." 

"Compared  with  that  of  the  Edison 
company,  the  electric  business  of  all 
the  others  named  is  small  in  volume, 
less  varied  in  character  and  transacted 
at  substantially  higher  prices.  When 
the  volume  and  character  of  the  busi- 
ness of  these  companies  are  consid- 
ered, it  may  safely  be  assumed  that 
the  Edison  company  can  readily  supply 
electricity  in  the  several  territories  of 
the  other  companies  at  lower  costs  and 
charges  than  any  of  these  companies 
could  reasonably  be  expected  to  do." 

While  gas  and  electric  properties  are 
being  consolidated  in  many  parts  of 
the  United  States,  it  is  especially 
worthy  of  note  that  just  the  opposite 
process  is  going  on  in  eastern  Massa- 
chusetts. 


THE  CARE  OF  SURFACE  WATER  AT  STREET 
INTERSECTIONS.* 

By  S.  D.  Xeu'fon,  City  Eiujinecr,  Knoxvillc,  Tcnn. 


ONE  of  the  most  serious  problems 
with  which  the  street  builder  has 
to  reckon  deals  with  the  care  of 
water  at  intersections.  Failure  to  ade- 
quately provide  for  storm  water  may 
easily  cause  overflows  onto  adjacent 
property  and  entail  damage  suits 
against  the  city  for  sums  which  in 
extreme  cases  may  equal  or  even 
exceed  the  original  cost  of  build- 
ing   the    street.     Water    standing    for 


any  proportion  of  the  time  upon 
the  street  surface  will  cause  deterior- 
ation in  the  material  of  which  the 
surface  is  constructed.  With  a  bi- 
tuminous street  such  deterioration 
is  accomplished  in  a  comparatively 
short  time;  with  a  wood  block  street, 
unless  most  thoroughly  impregnated 
with  creosote  oil,  decay  may  be  more 
rapid  still;  while  even  with  a  stone, 
brick  or  concrete  street  standing  wa- 
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ter  is  apt  to  get  into  small  cracks, 
undermining  the  pavement  and  in  win- 
ter time  freezing  and  breaking  up  the 
base.  Even  if  the  street  is  fully 
drained,  it  may  be  that  the  inlets  are 
so  placed  as  to  occasion  considerable 
streams  of  running  water  directly  op- 
posite the  ends  of  the  sidewalks,  caus- 
ing great  annoyance  and  perhaps  dis- 
respect as  regards  the  engineer  on  the 
part  of  pedestrians.  Nothing  connect- 
ed with  the  city  engineer's  duties  is  so 
fruitful  of  criticism  on  the  part  of  the 
general  public  as  this  one  point.  It  is 
true  that  these  criticisms  are  often 
unreasonable,  but  nevertheless  they  are 
made,  and  should  be  guarded  against 
as  much  as  possible.  Finally,  the  gen- 
eral appearance  of  the  street  is  in 
large  measure  governed  by  the  drain- 
age problem;  an  otherwise  excellent 
street  design  may  be  entirely  ruined 
by  improper  and  awkward  appliances 
for  taking  care  of  and  carrying  away 
surface  water  from  intersections. 

The  problem  is  varied,  and  no  hard 
and  fast  rule  can  be  laid  down  for  its 
solution.  No  two  street  intersections 
are  exactly  similar,  and  especially  in 
hilly  towns,  such  as  the  one  I  have 
the  honor  of  serving,  the  handling  of 
one  intersection  can  never  be  taken  as 
a  criterion  for  the  proper  disposal  of 
the  next.  A  catchbasin  location  which 
would  be  entirely  right  and  proper  on 
a  gentle  slope  may  be  left  high  and 
dry  by  a  stream  of  water  rushing  down 
a  10  per  cent,  grade.  In  general,  how- 
ever, street  intersections  may  be  di- 
vided into  three  distinct  classes  as  re- 
gards their  drainage:  (1)  those  in 
which  all  grades  lead  away,  or,  in 
other  words,  where  the  intersection  is 
on  a  summit  and  where,  of  course,  the 
amount  of  water  collecting  is  so  small 
that  no  provision  need  be  made  for 
caring  for  it  otherwise  than  in  the 
proper  crowning  of  the  street  surface; 
(2)  those  in  which  all  grades  lead  to 
the  intersection  and  where  it  is  im- 
perative that  the  storm  water  be  taken 
underground;  and  (3),  including  the 
great  majority  of  cases,  those  where 
part  of  the  grades  lead  to  the  inter- 
section and  part  away.  In  such  in- 
stances it  is  sometimes  a  question 
whether  to  take  the  water  under- 
ground at  the  self-draining  corners  or 
to  allow  it  to  take  its  natural  course 
down  the  gutter.  If  the  intersecting 
street  is  unpaved  and  on  an  ascending 
grade,  the  water  should  be  taken  care 
of  otherwise  than  on  the  surface  in 
order  to  keep  trash  and  dirt  from  be- 
ing washed  down  from  the  intersecting 
street  and  being  deposited  upon  the 
surface  of  the  paved  street.     If,  how- 


ever, the  water  flows  from  a  street  al- 
ready paved  in  not  too  great  a  quan- 
tity, and  if  the  grade  of  the  gutter 
down  which  it  naturally  flows  is  heavy 
enough  to  take  care  of  it  without  in- 
convenience or  overflow,  the  corner 
can  generally  be  allowed  to  drain  it- 
self. In  my  practice  I  endeavor  never 
to  allow  water  to  flow  in  the  gutters 
for  more  than  six  or  seven  hundred 
feet,  as  the  volume  of  flow  for  a  great- 
er distance  than  this  is,  during  heavy 
rains,  enough  to  be  annoying  to  pedes- 
trians. 

The  remarks  which  follow  are  based 
upon  the  assumption  that  separate 
sewers  are  provided  to  take  storm  and 
sanitary  drainage.  With  a  few  ex- 
ceptions, however,  they  apply  equally 
well  to  the  problem  in  cities  having 
the  combined  system,  it  being  under- 
stood that  in  such  cases  all  openings 
into  the  sewer  must  be  securely 
trapped  to  prevent  escaped  of  sewer 
gas. 

A  paved  street  should,  if  possible,  be 
well  drained  by  storm  water  sewers, 
but  occasionally  the  engineer  is  called 
upon  to  pave  a  street  where  either  the 
outlet  for  a  proposed  storm  sewer  is 
so  remote  as  to  make  the  cost  prohib- 
itive or  for  some  other  reason  it  is 
impracticable  to  sewer  some  portion 
of  the  street;  in  such  cases  it  is  neces- 
sary to  provide  some  other  expedient 
wherev^er  storm  water  has  to  be  car- 
ried across  an  intersection,  and  to  do 
so  is  sometimes  a  quite  perplexing 
problem.  Several  ways  have  been  sug- 
gested, but  the  ideal  one  is  yet  to  be 
found. 

Valleys  across  an  intersection  de- 
signed to  carry  the  water  on  the  sur- 
face are  unsightly,  a  perpetual  annoy- 
ance to  drivers  and  "carriage  folk," 
invite  deterioration  of  the  surface, 
and,  with  swiftly  moving  fire  appa- 
ratus or  in  winter  time,  if  clogged  with 
ice  and  snow,  they  may  become  very 
dangerous.  They  should  be  avoided 
whenever  possible,  and,  if  used  at  all 
(except  at  alley  intersections  where 
they  are  perfectly  legitimate),  they 
should  be  placed  across  very  unim- 
portant and  lightly  traveled  streets 
only,  and  where  they  can  be  made 
with  as  light  a  depression  from  the 
normal  as  possible. 

Culverts,  with  stone  or  concrete  bot- 
toms and  walls  and  cast  iron  cover- 
ings, have  been  used  quite  extensively, 
but  the  practice  should,  in  my  opinion, 
be  discouraged,  because  they  are  very 
expensive  both  in  first  cost  and  in 
maintenance,  the  cast  iron  plates  being 
apt  to  break  under  heavy  loads  or 
sudden  jars;  because  they  are  danger- 
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ous  and  afford  places  on  which  a  horse 
is  liable'  to  slip,  especially  in  wet  or 
frosty  weather;  because  they  are  un- 
sightly; and  because  it  is  necessary  to 
flatten  and  distort  the  surface  of  the 
street  to  meet  them. 

I  have  known  of  the  use,  in  a  few 
instances,  where  no  better  solution 
presented  itself,  of  culverts  with  cast 
iron  covers  sunk  below  the  finished 
surface  of  the  street  and  carrying  the 
regular  street  surface  over  them.  Such 
culverts  are,  in  my  opinion,  not  as  un- 
sightly as  if  the  cast  iron  i)lat<'  were 
exposed,  since  the  regular  crown  of 
the  street  formed  of  the  ordinary  pav- 
ing material  can  be  carried  across 
them,  nor  are  they  more  slippery  than 
any  other  part  of  the  street,  but,  on 
the  other  hand,  they  are  even  more 
expensive  than  the  others,  and  they 
are  wasteful  of  head  room,  calling  for 
deep  gutters  at  either  end,  and  pre- 
senting, besides,  a  ragged  appearance 
when  viewed  from  the  gutter  or  curb. 

In  many  cases  a  cast  iron  pipe  can 
be  placed  in  the  intersection  with  the 
top  sunk  slightly  below  the  finished 
street  surface,  using  a  "Y"  and  a 
branch  in  cases  where  water  reaches 
the  intersection  from  two  ways.  This 
form  of  construction  is  cheaper  than 
the  culvert  construction,  but,  as  be- 
fore, a  deep  gutter  is  necessary  on 
either  end,  and  the  pipe  is  liable  to 
become  clogged  with  trash  or  ice  and 
snow  unless  of  considerable  size.  In 
my  experience  no  pipe  less  than  twelve 
inches  in  diameter  will  keep  itself 
clean  when  carrying  storm  water  even 
although  it  drains  a  paved  street. 

In  several  instances  I  have  placed 
sections  of  storm  sewer  at  the  usual 
depth  below  the  street  surface,  equip- 
ping them  in  the  regular  manner  with 
inlets  and  catchbasins  and  running 
them  out  on  a  lighter  grade  than  the 
intersecting  street  to  an  intersection 
of  the  flow  line  with  the  gutter  surface. 
This  is  confessedly  a  temporary  ex- 
pedient, to  be  used  only  where  the  in- 
tention is  later  on  to  carry  out  the 
storm  sewer  to  a  proper  outlet,  and 
where  the  intersecting  street  is  on  a 
considerable  grade.  This  form  of  con- 
struction is  particularly  useful  when 
the  street  being  improved  skirts  along 
the  side  of  a  hill  and  the  intersecting 
streets  will  eventually  have  to  be 
paved  also.  In  such  cases  it  is,  I  think, 
the  best  form  of  construction  possible 
for  the  time,  although  it  is  open  to  the 
objection  of  affording  a  very  ugly  out- 
let where  the  sewer  pipe  comes  to  the 
surface  in  the  gutter.  It  is  best  to  use 
a  section  of  iron  pipe  at  the  lower  end, 
as  a  line  of  vitrified   clay  pipe  when 


uncovered  is  very  easily  broken  up  by 
wagon  wheels  striking  against  it. 

If  the  intersecting  stnet  is  likely  to 
remain  unimijroved  for  a  number  of 
years,  it  would  perhaps  be  best  to  end 
up  the  sewer  in  a  box  covered  with  a 
cast  iron  grating.  Inclined  at  slight 
angle  to  the  street  surface,  as  thereby 
the  exposed  depth  of  the  gutter  can  be 
lessened  and  brought  more  nearly  to 
the  normal.  This  grating  should  be 
removable,  however,  for  convenience 
in  cleaning,  which  it  will  re(iuire  quite 
frequently,  as  it  will  be  a  very  effec- 
tive sto])  for  any  waste  paper  or  trash 
which  may  find  its  way  into  the  pipes. 

When  sewer  facilities  are  provided, 
the  problem  resolves  itself  into  a  ques- 
tion of  the  design  and  proper  location 
of  the  storm  water  catchbasins  and  in- 
lets. 

In  regard  to  the  design  of  the  inlets, 
the  principal  points  to  be  borne  in 
mind  are  to  provide  sufficient  opening 
to  carry  the  water  from  the  street  sur- 
face to  the  sewer  without  unduly  ob- 
structing travel  on  the  street,  to  so 
arrange  the  opening  or  openings  that 
they  will  not  be  easily  clogged  up  with 
trash  washing  down  the  gutters,  and 
to  avoid  a  pool  of  standing  water  in 
the  basins.  A  great  many  engineers 
provide  for  settling  basins  by  raising 
the  outlet  into  the  sewer  some  inches 
above  the  bottom  of  the  pit,  the  idea 
being  to  catch  trash  and  debris  and  to 
prevent  it  from  entering  the  sewer, 
but,  in  my  opinion,  this  is  bad  con- 
struction. As  our  street  cleaning  de- 
partments are  usually  organized,  it  is 
next  to  impossible  to  keep  our  catch- 
basins cleaned,  and  this  pocket  simply 
affords  a  trap  where  street  washings 
rot  and  disintegrate,  and  where  stag- 
nant water  settles  and  breeds  mosqui- 
toes on  a  wholesale  plan;  in  other 
words,  it  is  an  invitation  for  filth  and 
disease.  It  is  much  better,  in  my  opin- 
ion, at  least  in  towns  where  the  aver- 
age sewer  gradient  is  high  enough  to 
afford  easy  drainage,  to  let  everything 
that  gathers  in  the  gutter  pass  on  into 
the  sewer  as  quickly  as  may  be.  I 
sometimes  regret  that  it  is  not  possible 
to  build  "fool-proof"  sewer  systems,  for 
not  otherwise,  until  our  street  cleaning 
bosses  see  a  great  light,  is  it  possible 
to  keep  our  drainage  systems  operat- 
ing at  full  capacity;  it  is  indeed  dis- 
couraging to  plan  a  storm  sewer  and 
accessories  according  to  the  needs  of 
the  neighborhood,  and  thpn  have  it  en- 
tirely neglected  until  it  becomes  so 
clogged  that  a  heavy  storm  causes 
overflows  onto  adjacent  property.  The 
point  I  wish  to  make  is  that  where  the 
outlet  pipe  is  placed  at  the  bottom  of 
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the  basin  there  is  not  nearly  the  lia- 
bility for  unsanitary  conditions,  but 
even  in  such  instances  I  have  known 
catchbasins  to  fill  up  to  the  street  sur- 
fact  with  sticks  and  stones  within  a 
few  months  after  they  were  built.  A 
small  amount  of  care  intelligently  ap- 
plied would  have  kept  them  operating 
nicely.  What  is  in  some  respects  a 
stiil  better  form  of  construction  does 
away  with  the  catchbasin  entirely, 
ending  the  sewer  branch  in  a  90  degree 
bend  turned  up,  and  building  the  inlet 
directly  over  this.  However,  if  this  is 
done,  frequent  manholes  have  to  be 
provided  to  give  access  to  the  sewer 
for  purposes  of  flushing  or  the  like. 

There  are  many  designs  of  inlets  in 
use — some  better  and  some  poorer; 
none  fitted  for  universal  use,  and  some 
not  fit  for  use  at  all.  A  very  common 
design  is  the  grating  fitted  into  the 
street  surface.  This  works  very  well 
until  it  becomes  clogged  with  waste 
paper  or  leaves,  at  which  time  it  re- 
fuses to  act  at  all.  There  are  in- 
stances, however,  as  in  alley  openings, 
or  where  the  gutter  is  placed  in  the 
center  of  the  street,  that  it  is  the  only 
style  possible  to  use.  Its  catching 
capacity  when  clogged  can  be  im- 
proved somewhat  by  depressing  the 
surface  an  inch  or  more  in  the  center 
or  next  to  the  curb. 

A  better  form  for  general  use,  be- 
cause not  so  apt  to  become  clogged,  is 
that  known  as  the  concealed  inlet,  lo- 
cated in  the  curb,  leaving  the  street 
surface  unimpaired.  It  is  open,  how- 
ever, to  the  objection  that  it  is  gener- 
ally necessary  to  place  a  manhole  back 
of  the  curb  to  provide  a  way  to  clean 
it  out,  which  is  unsightly  and  may  be- 
come a  menace  to  public  safety.  Like- 
wise, on  steep  grades,  the  water  is 
likely  to  rush  by  it  without  entering 
even  when  the  street  surface  is  sloped 
quite  severely  toward  it. 

Our  Knoxville  standard  combines 
these  two  styles  of  inlets.  It  consists 
of  a  grating  in  the  street  surface,  de- 
pressed to  the  curb,  in  connection  with 
an  inlet  in  the  concrete  curb  formed 
by  embedding  an  iron  plate  in  the  con- 
crete two  or  three  inches  above  the 
finished  street  surface  and  carrying 
the  curb  across  on  top  of  this  plate.  A 
curb  joint  is  provided  at  either  side  of 
the  basin  to  guard  against  uneven  set- 
tling as  between  the  catchbasin  walls 
and  the  ground  beyond.  The  grating 
frame  is  removable,  doing  away  with 
the  necessity  for  a  manhole  in  the 
sidewalk.  This  standard  was  adopted 
last   spring   and    has   been   used    this 


season  only,  so  that  it  is  yet  too  early 
to  teil  much  as  to  how  it  will  work  out 
in  the  long  run,  but  it  promises  well. 

Where  an  intersecting  unimproved 
street  is  on  a  heavy  downward  grade, 
the  best  and  almost  the  only  way  to 
catch  the  water  is  by  building  an  inlet 
squarely  across  the  gutter,  a  short  dis- 
tance above  the  intersection,  giving  an 
unimpeded  fall  directly  from  the  gutter 
into  the  basin.  Such  an  inlet  can  best 
be  covered  with  an  iron  plate. 

The  engineer  should  study  closely 
the  locations  of  his  inlets  so  as  to  make 
them  perform  the  most  efficient  serv- 
ice. Usually  it  is  best  to  locate  them 
above  the  cross  walks  so  as  to  keep 
that  part  of  the  intersection  used  by 
pedestrians  as  dry  as  possible.  Where, 
however,  two  descending  grades  meet, 
one  frequently  has  a  space  difficult  to 
drain  lying  below  and  between  the 
two  inlets  when  so  located.  If  the 
grades  are  very  light  it  may  be  pos- 
sible to  drain  this  space  by  showing  a 
very  small  face  on  the  curb  at  the  cen- 
ter of  the  turn  and  sloping  the  street 
surface  back  in  either  or  both  direc- 
tions, as  is  most  convenient,  to  the 
basin.  It  is  frequently  necessary,  how- 
ever, to  locate  an  inlet  directly  on  the 
turn.  If  but  a  small  amount  of  water 
congregates  at  the  point,  the  gutter 
stream  may  not  be  so  wide  opposite 
the  ends  of  the  walks  but  that  a  per- 
son can  easily  step  across.  If,  how- 
ever, some  protection  for  pedestrians 
is  necessary,  one  of  three  alternatives 
can  be  resorted  to.  Probably  the  best 
form  of  construction,  in  this  case,  al- 
though calling  for  a  higher  first  cost, 
is  to  locate  three  inlets — two  above  the 
cross  walks  and  one  on  the  curb  turn; 
or,  the  gutter  may  be  built  with  ver- 
tical sides,  and  the  street  surface  made 
to  conform.  The  two  walls  of  the  gut- 
ter must  either  be  brought  close 
enough  together  so  that  a  child  can 
step  across  and  the  gutter  be  left  open, 
or  else  the  space  between  may  be 
made  wider  and  bridged  with  a  cast 
iron  plate.  Either  form  of  construc- 
tion affords  some  obstruction  to  street 
traffic,  and  is  not  to  be  recommended 
where  it  can  be  avoided,  although  in 
some  cities  the  former  arrangement 
may  be  seen  at  the  majority  of  the 
street  corners.  The  practice  of  placing 
a  series  of  cast  iron  plates  for  the 
whole  length  of  the  curb  from  property 
line  to  property  line  makes  an  ex- 
tremely ugly,  awkward  and  expensive 
corner,  and  should  be  resorted  to  only 
in  very  exceptional  cases. 
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I  need  hardly  say  that  it  gives  me 
great  pieasure  to  meet  the  society 
at  this  second  annual  convention. 
lUit  it  is  not  for  the  purpose  of  obvious 
congratulations  in  the  gathering  that 
I  arise  now,  but  rather  for  the  purpose, 
if  I  may  put  it  so  boldly,  of  bringing 
before  you  reasons  for  repealing  the 
cry  of  Ajax  for  "more  light." 

Unfortunately,  we,  in  these  times, 
can  only  call  for  more  light — we  have 
not  the  privilege  of  Joshua  in  holding 
the  sun  and  the  moon  still  to  provide 
It  for  us.  Things  were  done  in  a  bet- 
ter way  in  the  olden  times,  they  have 
always  said. 

The  topic  which  I  wish  to  bring  be- 
fore the  convention  definitely,  then,  is 
the  topic  of  street  lighting — some  of 
the  things  which  underlie  it.  some  of 
the  things  which  are  needed  to  make 
it  sound  in  practice  as  well  as  in 
theory. 

Man  is  becoming  more  and  more  a 
nocturnal  animal.  It  was  not  more 
than  two  hundred  odd  years  ago,  per- 
haps about  the  time  that  Philadelphia 
was  founded  or  a  little  later,  that  the 
lirst  attempts  at  systematic  street 
lighting  were  made.  One  has  but  to 
consult  the  evidences  of  old  books  and 
old  prints  to  see  very  plainly  that  our 
ancestors  and  contemporaries  of  the 
founders  of  Philadelphia  had  very  lit- 
tle to  show  in  the  way  of  public  light- 
ing. A  candle  flickering  in  the  wind 
near  a  window,  a  horn  lantern  casting 
a  feeble  glimmer  down  the  street  and 
dribbling  oil  on  the  passers-by,  and  a 
pine  knot  or  a  flambeau  of  asphaltum, 
borne  by  a  torch-bearer  hurrying 
through  the  crowd  and  thrusting  his 
smoky  weapon  in  the  faces  of  the  pass- 
ers-by— these  were  about  ail  that  the 
world  could  boast  of  in  the  way  of 
street  lighting  two  hundred  or  two 
hundred  and  fifty  years  ago. 

The  activities  of  men  are  so  far 
transferred  from  day  to  night  at  the 
present  time  that  it  becomes  abso- 
lutely necessary  to  make  provision  for 
those  who  are  traveling  about  after 
nightfall,  and  for  the  general  business 
that  is  carried  on  at  night — business  of 
the  theaters  and  concerts,  and  business 
of  people  hurrying  from  one  place  to 
another  in  the  ordinary  routine  of  their 
day's  work  extending  until  after  sun- 
set. For  all  of  these  purposes  light, 
and  plenty  of  it,  is  necessary,  but  this 
light  we  have  only  to  a  rather  limited 
•extent  in  most  cities. 


The  fundamental  criticism  against 
most  attemi)ts  at  street  lighting  lies 
not  in  the  illuniinants  usecl,  nur  In 
their  application,  so  much  as  In  an  Im- 
proptr  adjustment  of  the  illumination 
to  the  needs  of  the  city.  Street  light- 
ing has  been  a  growth  and  an  evolu- 
tion, but,  like  all  growths,  it  has  pro- 
ceeded to  a  ce-rtain  extent  along  the 
lines  of  least  resistance. 

The  result  is  that,  looking  over  a 
city — particularly  an  American  city — 
however  good  the  intention  of  the  city 
government,  however  excellent  the 
technical  skill  of  those  who  furnish 
the  light,  much  is  still  left  to  be  de- 
sired. The  difficulty  lies  in  the  fact 
that  the  illumination  is  spread  out  too 
thin,  so  to  speak.  We  do  not  carefully 
discriminate  between  streets,  the  na- 
ture of  the  u.'^age  of  which  demands 
considerable  light,  and  those  streets 
which  are  perfectly  well  Illumined 
with  a  less  quantity  of  light.  We  at- 
tempt to  follow  out  the  general  Amer- 
ican theory  that  all  men  and  all  things 
are  free  and  equal,  and  distribute  a 
very  finite  amount  of  light  over  a  very 
large  area,  with  some  api>roximation 
to  uniformity,  hst  we  hurt  the  feelings 
of  our  good  fellow  citizens  by  insinu- 
ating that  Z  street  does  not  carry  the 
heavy  traffic  and  is  not  so  crowded 
with  by-passers  in  the  evening  as  A 
street.  In  point  of  fact,  we  all  know, 
in  going  through  a  city,  that  there  are 
certain  great  avenues  of  evening  traf- 
fic, certain  places  where  light  Is  needed 
all  night,  and  every  night,  and  a  great 
deal  of  it.  The  commonest  failure  is 
the  failure  to  recognize  this  simple 
fact,  and  in  attempting  a  certain  de- 
gree of  uniformity,  never  exact  uni- 
formity, of  course,  which  is  quite  Im- 
proper when  one  considers  the  use  to 
which  the  various  streets  are  put. 

There  should  be  what  there  gener- 
ally is  not — a  very  careful  adjustment 
of  the  resources  of  the  city  in  the  mat- 
ter of  lighting,  so  as  to  facilitate  the 
greatest  possible  amount  of  the  even- 
ing trafl^c.  This  means  that  In  streets 
which  are  largely  used  during  the 
evening  illumination  commensurate 
with  their  importance  should  be  used, 
but  for  streets  where  the  night  traffic 
is  light,  and  where  passers-by  are  few, 
only  light  enough  Is  needed  to  enable 
the  people  to  get  about  comfortably. 
There  is  still  a  third  class  of  street 
which  needs  Individual  treatment, 
sometimes  gets  it  and  sometimes  does 


16 


MUNICIPAL  ENGINEERING. 


not,  and  that  is  the  outlying  street — 
the  merely  suburban  road — the  coun- 
try road  which  still  comes  within  the 
province  of  the  municipality  to  illu- 
minate. In  places  of  that  sort  funds 
are  seldom  available  for  providing 
anything  like  serious  illumination,  but 
a  great  deal  for  the  convenience  of  the 
public  can  be  done. 

The  purpose,  the  fundamental  pur- 
pose of  lamps  in  these  outlying,  little- 
used  streets,  which  yet  need  some  light, 
is  merely  to  serve  as  markers  of  the 
way;  in  other  words,  in  these  unfre- 
quented places,  streets  where  illumina- 
tion of  the  first  order  is  unnecessary, 
and  that  of  the  second  order  needlessly 
great,  the  important  thing  is  so  to  dis- 
tribute the  light  that  the  illuminants 
serve  to  mark  the  way  and  clear  the 
passage  for  the  passers-by.  In  such 
places  the  somewhat  common  practice 
of  using  very  large  units  of  whatever 
kind  is  obviously  improper.  One 
marker  a  mile  of  1,000  candle-power  is 
not  anywhere  nearly  so  good  as  half 
the  amount  of  light  put  out  at  short 
distances  in  smaller  units;  in  other 
words,  where  a  lamp  is  used  merely  as 
a  marker  to  show  the  way,  and  a  gen- 
eral illumination  cannot  be  undertak- 
en, the  best  thing  is  to  employ  small 
units  and  locate  them  so  as  to  get  the 
best  results  obtainable  from  the  energy 
in  whatever  way  it  may  be  applied. 

There  are,  then,  three  distinct 
classes  of  streets  which  must  be  con- 
sidered in  the  problem  of  the  theoret- 
ical character  and  practically  useful  il- 
lumination. First  there  are  the  chief 
streets — the  heavy  arteries  of  traffic 
which  need  all  the  light  they  can  get. 
Then  there  are  the  secondary  streets, 
making  up  the  bulk  of  an  ordinary  city, 
which  need  to  be  Well  lighted,  but  do 
not  require  a  blaze  of  illumination,  be- 
cause they  are  used  in  an  entirely  dif- 
ferent way  from  the  main  streets.  And 
finally  there  are  the  tertiary  streets,  in 
which  the  lighting  is  intended  merely 
to  show  the  way. 

In  our  ordinary  practice  here  these 
classes  run  into  each  other  by  such 
gradual  transitions  that  one  can  hard- 
ly tell  whether  there  was  any  funda- 
mental idea  in  the  minds  of  the  per- 
sons who  laid  out  the  streets  or  not. 
Our  chief  streets,  as  a  rule,  all  over 
the  country,  are  really  poorly  lighted, 
the  secondary  streets  not  particularly 
well  lighted — sometimes  a  little  better 
than  they  should  be,  and  sometimes 
not  quite  so  well — and  the  tertiary 
streets  frequently  rejoice  in  one  illu- 
rninant  every  long  block,  useless  for 
practical  purposes  except  within  a  very 
short  radius,  and  utterly  failing,  too,  in 


the  proper  marking  out  of  the  way. 
As  regards  the  absolute  amount  of 
light  required,  there  will  be  always 
difference  of  opinion.  In  the  principal 
streets,  where  the  traffic  is  constantly 
heavy,  I  think  that  one  would  not  go 
far  wrong  in  following  the  principle 
that  one  should  have  light  enough  to 
see  to  read  a  paper  by.  I  would  not 
recommend  the  citizens  to  sit  out  on 
the  curb  and  read  their  evening  papers, 
but  I  think  the  chief  streets  of  the  city 
should  be  always  so  well  lighted  that 
if  any  one  must  consult  a  note-book  to 
find  his  way,  or  wants  to  refer  to  a 
letter  for  any  purpose,  he  should  be 
able  to  read  it  without  having  to  walk 
a  half  block  to  get  under  the  nearest 
lamp.  As  to  the  secondary  streets, 
much  less  amount  of  light  than  that  is 
desirable,  and  not  so  much  is  neces- 
sary, in  fact.  The  tertiary  streets  can 
use  a  still  less  amount. 

In  connection  with  this  matter  it  is 
noteworthy  that  the  foreign  practice  in 
England  and  on  the  continent  is  to  pro- 
vide in  the  different  streets  light 
enough  to  read  a  paper  by.  This  sum- 
mer I  traveled  miles  through  the  chief 
streets  of  the  European  cities,  and  was 
able  to  read  the  fine  print  of  a 
Baedecker  every  foot  of  the  way  by 
the  light  of  the  streets  lamps  alone. 
That  is  the  ordinary  standard  of  good- 
ness which  is  lived  up  to  in  the  large 
foreign  centers. 

In  actual  amount  the  London  canon 
in  lighting  calls  for  an  average  of 
something  like  a  quarter  of  a  foot- 
candle,  as  against  one-tenth  or  one- 
twentieth  in  the  ordinary  American 
city.  The  secondary  streets  on  the 
side  use  about  the  same  value  of  illu- 
mination as  the  ordinary  street  here. 
The  tertiary  streets  are  still  less  light- 
ed, perhaps  half  ac  much,  but  the  light 
is  invariably  secured  by  comparatively 
small  units,  either  gas  or  electric,  in- 
stead of  putting  up  very  big  units.  So 
much  for  the  general  design  of  the  il- 
lumination. 

Now  as  to  its  matter.  In  the  first 
place,  whatever  the  intensity  adopted, 
it  is  desirable  to  have  a  fairly  uniform 
distribution.  By  that  is  not  meant  uni- 
formity at  the  expense  of  low  maxima, 
but  it  is  undesirable  so  to  scatter  the 
lamps  as  to  have  a  great  deal  of  light 
here  and  there  and  none  between.  Sec- 
ondly, it  is  desirable  to  diffuse  the  light 
so  as  to  make  it  as  useful  as  possible. 
One  of  the  great  points  of  difference 
between  the  practice  here  and  Euro- 
pean practice  is  that  diffusing  globes 
are  practically  in  universal  use  except 
in  the  United  States;  and  therefore 
there  is  less  uniform  lighting  here  than 
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almost  anywhere  else.  Merely,  If  for 
no  other  reason,  because  th«'  light  Is 
not  diffused,  the  illuniinants  them- 
selves are  of  a  different  character,  are 
intensely  brilliant,  and  the  result  is  a 
certain  dazzling  effect  which  very 
much  decreases  the  practical  useful- 
ness of  the  light,  on  just  the  same 
principle  that  a  bare  lamp  in  front  of 
one's  eyes  is  a  v^ry  inconvenient 
thing. 

In  the  matter  of  distribution  one 
cannot  sacrifice  too  much  for  tlie  sake 
of  uniformity.  It  is  a  fact  which  one 
will  find  out  readily  by  observation 
that  one  can  light  a  street  uniformly 
and  yet  badly.  There  can  be  a  fairly 
good  minimum  on  a  street,  and  yet  it 
may  be  lighted  badly  for  the  purposes 
of  a  chief  street.  It  may  be  well  to 
mention  two  places  that  I  have  visited. 
One  is  a  place  in  Paris  where  there  is 
a  tremendous  concentration  of  illu- 
minants.  All  of  the  units  are  small 
and  massed  together,  massed  in  a  way 
that  would  show,  if  one  deliberately 
sat  down  and  figured  the  illumination, 
a  result  which  would  cause  one  to  feel 
proud  of  it.  Practically,  however,  the 
place  is  badly  lighted.  There  is  no 
effort  of  brilliancy;  one  can  see  fairly 
well  all  about,  but  the  place  is  never- 
theless insufficiently  lighted. 

I  call  to  mind  another  place  in  Ber-  ' 
lin  where  the  average  intensity  is 
probably  not  very  much  higher — not 
more  than  50  per  cent.,  perhaps,  where 
the  units  used  are  of  the  same  kind, 
but  of  very  much  greater  intensity. 
The  effect  is  beautiful.  In  other  words, 
one  can  dwell  neither  on  the  minimum 
in  the  street  as  a  canon  of  good  light- 
ing, nor  on  the  average  as  seen  along 
the  street.  One  must  bear  in  mind 
that  a  big  center  of  light,  throwing  an 
immense  amount  of  light  out  into  the 
street  and  being  reflected  from  the 
house,  adds  a  great  deal  to  the  efficient 
illumination  of  a  street  for  the  purpose 
for  which  street  illumination  is  de- 
sired. One  can  get  fairly  uniform 
lighting,  and  he  can  take  the  same 
amount  of  power  and  get  less  uniform 
lighting  which  will  be  quite  as  effec- 
tive. In  other  words,  one  must  look 
at  the  thing  as  a  practical  matter,  and 
not  as  a  mere  theoretical  matter  of  so 
many  hundredths  of  a  foot-candle.  It 
does  not  take  an  expert  in  illumina- 
tion to  see  whether  a  street  is  badly 
lighted  or  not,  and  it  does  not-  conse- 
quently, take  an  illuminometer,  with 
measurements  in  the  thousandths  of 
foot-candles  at  the  half-way  distance 
between  the  lamps,  to  show  that  im- 
provements are  necessary.     The  thing 


is    a    strictly     practical    matter,     and 
should  be  treated  as  such. 

That  brings  up  th<!  question  of  the 
direction  of  measurement— liow  kIiuII 
we  uKusure  the  light  on  the  stre.l? 
The  customary  mt-asun-meut  in  this 
country  is  a  tacit  ajujiogy  for  bad 
lighting.  The  customary  method  of 
measuring  hen-  is  a  measurement 
practically  half  way  between  the 
lamps  with  the  photonictcr  disc,  or 
other  measuring  Instrument,  held  nor- 
mal to  the  ray.  If  one  gauges  his  Il- 
lumination solely  by  such  readings  as 
this,  he  can  be  guaranteed  a  badly 
lighted  street  in  every  case,  because 
the  tendency  of  competition,  from 
whatever  souce  it  comes,  is  to  secure 
that  minimum  at  as  low  a  maximum 
as  possible,  modifying  the  illuminants 
to  be  as  useless  as  possible,  subject  to 
the  condition  of  getting  the  low  min- 
imum, and  the  result  Is  a  badly  light- 
ed street.  I  could  mention  types  of 
illuminants  which  have  been  deliber- 
ately specialized  for  the  purpose  of 
giving  two-hundredths  or  three-hun- 
dredths  of  a  foot-candle,  at  some  point 
down  the  street,  whereas  if  the  same 
illuminant  were  designed,  not  to  give 
a  special  form  of  illumination,  but  to 
give  the  best  efficiency  of  which  it  was 
capable.  It  would  not  only  be  possible 
to  make  it  light  the  distant  parts  of 
the  street,  but  the  whole  of  the  street; 
in  other  words,  there  are  cases  in 
which  the  efficiency  is  deliberately 
sacrificed  for  the  sake  of  what  is  noth- 
ing more  or  less  than  bad  distribution. 

Every  effort  toward  economy  should 
be  an  effort  directed  to  increase  the 
total  fiux  of  light,  because  with  our 
modern  illuminants  this  is  chiefly  to 
be  taken  into  consideration  for  street 
lighting. 

There  is  no  excuse  to-day,  whatever 
there  may  have  been  ten  years  ago, 
for  specializing  distributions  by  means 
of  the  design  of  the  illuminant.  be- 
•cause,  at  the  present  time,  it  must  be 
shielded.  One  can  both  distribute  and 
diffuse  light  at  the  same  time,  and, 
what  Is  more  important,  when  a  street 
is  lighted  on  any  adequate  scale  all 
spherical  distribution  obtainable  is 
needed. 

The  foreign  practice  In  the  matter  of 
direction  of  measurement  Is  to  meas- 
ure the  illumination  as  it  falls  on  a 
]ilane  four  feet  above  the  ground, 
measuring  on  the  horizontal,  and  thus 
measuring  the  resolved  component. 
One-tenth  of  a  foot-candle  so  meas- 
ured very  obviously  means  a  great 
deal  mor^  than  the  tenth  which  is  ob- 
tained   on    the    normal    measurement. 
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One  is  sometimes  tempted  to  wonder 
on  what  basis  this  particular  measure- 
ment on  the  horizontal  was  chosen 
and  why  the  thing  has  not  been  more 
fully  discussed.  It  has  not  been  more 
fully  discussed  here  because  people  do 
not  like  to  talk  about  that  little  re- 
solved component.  It  is  so  much  nicer 
to  talk  about  the  larger  normal.  It  is 
not  discussed  abroad  with  any  great 
vigor,  simply  because  in  the  first  place 
the  light  is  sufficient  to  give  a  thor- 
oughly adequate  measurement  on  the 
horizontal,  and  second,  because,  as  a 
matter  of  fact — it  happens  to  be  a 
rather  curious  one,  too — the  lamps  in 
England  and  on  the  continent  are  cus- 
tomarily placed  at  just  about  the  point 
that  makes  it  a  matter  of  indifference 
to  them  which  way  they  are  photom- 
etered.  That  is  to  say,  in  measuring 
the  illumination  on  the  horizontal 
plane,  one  measures  the  effect  from 
two  lamps.  In  measuring  on  the  nor- 
mal the  effect  from  only  one  is  ob- 
tained. Now,  at  the  distance  and 
height  at  which  big  units  are  custom- 
arily placed  abroad,  whether  gas  or 
electric,  only  four  or  five  times  the 
height  of  the  post  being  taken  as  the 
distance  between  lamps,  the  double 
projected  illumination  of  adjacent 
lamps  becomes  substantially  identical 
with  the  normal  illumination  of  each, 
so  that  it  ceases  to  be  a  vital  question 
abroad  whether  one  or  the  other 
method  is  used,  the  two  being  nearly 
coincident.  The  thing  which  I  wish  to 
point  out  is,  that  if  the  illumination  on 
the  normal  is  the  criterion,  for  heav- 
en's sake  give  enough  of  it  to  see 
something  by,  and  not  the  apologetic 
two-hundredths  or  three-hundredths  of 
a  foot-candle  which  has  been  too  often 
talked  about. 

This  brings  up  the  question  of  econ- 
omy in  street  lighting,  and  in  particu- 
lar I  want  to  devote  a  brief  moment 
of  animadversion  to  the  so-called 
moonlight  schedule.  I  think  this  curi- 
ous minimum  of  a  couple  of  hun- 
dredths of  a  foot-candle  which  has 
been  followed  too  long  came  largely 
from  the  fact  that  that  value  was  sup- 
posed to  be  about  the  maximum  in- 
tensity of  moonlight  in  this  latitude. 
One  can  read  by  a  full  moon,  which 
gives  one-hundredths  to  two-hun- 
dredths of  a  foot-candle.  However, 
moonlight  is  diffused,  diffused  with  a 
vengeance,  and  from  my  observation  I 
should  say  that  moonlight,  on  account 
of  its  diffusion,  is  at  least  two  or  three 
times  as  good  as  an  equal  fraction  of 
a  foot-candle  delivered  from  an  arc 
lamp,  or  Welsbach,  or  large  incandes- 
cent  lamp,    or    what   not,    merely   be- 


cause in  the  moon  light  there  is  com- 
plete diffusion  and  low  intrinsic  bril- 
liancy, which  allows  the  eye  to  do  its 
best  work.  One  does  not  experience 
trouble  in  driving  an  automobile  in 
moonlight  if  he  has  a  good  head-lamp; 
he  might  have  trouble  in  driving  an 
automobile  even  with  a  good  head- 
lamp in  a  lighted  street,  because  the 
lamps  in  the  street  flash  straight  in 
his  face.  The  practical  value  of  dif- 
fusion is  recognized  at  once  when  it  is 
called  to  our  attention,  and  it  should 
be  recognized  in  street  lighting. 

The  moonlight  schedule,  which  is 
the  favorite  method  of  economizing,  is 
most  deceptive.  In  the  first  place,  or- 
dinary moonlight  in  this  latitude  is  less 
than  two-hundredths  of  a  foot-candle. 
In  the  next  place,  the  half-moon  in- 
tensity, instead  of  being  half  as  good 
as  a  full  moon,  is  only  about  one-tenth 
as  good.  That  means  that  there  is  a 
large  element  of  specular  reflection  in 
moonlight,  the  same  as  from  a  piece  of 
polished  cardboard.  Consequently  the 
three  or  four  days  sinks  to  an  insig- 
nificant figure;  there  is  only  one  week 
in  the  month  when  the  moonlight  is  of 
a  magnitude  to  be  of  any  particular  ac- 
count. 

Customarily  the  moonlight  schedule 
is  perhaps  two-thirds  of  the  full  all 
night  and  every  night  schedule,  while 
if  proper  illumination  is  to  be  ob- 
tained, it  should  be  three-fourths,  or 
eight-tenths,  or  something  pf  that 
order. 

A  second  common  effort  at  economy 
is  through  the  means  of  half-night 
lighting.  Half-night  lighting  from  the 
standpoint  of  the  needs  of  the  public 
is  a  great  deal  better  than  the  moon- 
light schedule,  because,  so  far  as  the 
brilliantly  lighted  streets  of  the  city 
are  concerned,  the  legitimate  activi- 
ties of  the  city  cease  before  morning, 
so  that  there  is  some  reason  in  reduc- 
ing the  number  of  lamps  after  mid- 
night or  one  o'clock.  If  anybody  has 
to  economize  rigidly,  it  is  far  better  to 
disconnect  every  other  lamp,  or  some- 
thing of  that  kind,  than  it  is  to  run 
them  on  a  regularly  reduced  moon- 
light schedule. 

It  is  never  desirable  to  go  into  half- 
night  lighting  or  petty  economies  of 
that  kind  anyhow,  and  my  purpose 
here  is  to  point  out  particularly  that 
the  moon  is  a  bad  thing  to  depend 
upon.  If  the  illumination  must  be  de- 
creased at  certain  times  from  motives 
of  economy,  it  is  better  to  do  so  at 
convenient  times  and  systematically 
than  to  depend  on  moonlight  and 
weather  conditions. 
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As  to  important  things  of  the  future 
in  street  lighting.  The  first  of  them  is 
a  recognition  of  the  fact  that  streets 
are  lighted  for  iKOi)le  to  use;  that  the 
streets    should    be    lighted    with    refer- 


ence to  the  use  which  is  going  to  be 
made  of  them,  and  on  the  whole  they 
should  be  much  mor<>  brilliantly  light- 
ed than  Is  customary  in  this  country 
todav. 


ALLEY  SYSTEMS  FOR  LAl^CK  CITIES.* 

By  Win.  A.  HmucU,  JJii(/iin<r  <i/  Str<  t  tx  (tnil  llii/fiirai/n,  \i  inir/:,  X.  ./. 


IN  Newark,  as  is  the  case  in  Jersey 
City,  Paterson,  Newton  and  other 
large  cities  in  New  Jersey,  there  is 
no  comprehensive  system  of  alleys  or 
roadways,  located  between  main  thor- 
oughfares, to  be  used  for  the  removal 
of  ashes  and  garbage  and  the  delivery 
of  groceries  and  other  household  sup- 
plies to  the  family  dwelling  from  the 
rear.  Philadelphia,  Baltimore  and  Chi- 
cago have  such  systems  and  have  had 
them  since  those  cities  were  originally 
laid  out,  and  they  have  many  conve- 
niences. In  the  city  of  Newark  we 
have  alley-ways  scattered  all  over  the 
town,  some  of  them  of  quite  ancient 
origin,  a  few  indeed  dating  back  to 
the  foundation  of  the  city  in  1CC6. 
Most  of  these  alleys  are  lined  with 
stables,  automobile  garages,  occasion- 
ally a  small  factcry,  but  many  espe- 
cially in  the  residential  districts  have 
small  dwellings  located  thereon.  A 
few  of  these  alleys  in  the  central  part 
of  the  city  have  been  paved  with  mod- 
ern pavements,  quite  a  number  have 
been  paved  with  cobble,  but  the  greater 
number  until  the  present  year  have  re- 
mained unpaved — have  been  overgrown 
with  weeds,  and  have  been  the  dump- 
ing grounds  for  rubbish  and  even  garb- 
age. These  alleys  have  given  our  board 
of  health  much  solicitude  as  very  pos- 
sible sources  of  contagion. 

Every  few  years  when  cholera,  yel- 
low fever  or  smallpox  epidemics  are 
feared  throughout  the  country  boards 
of  health  in  large  cities  look  for  the 
first  appearance  of  the  scourge  in  the 
alleys  and  in  the  crowded  tenement 
houses,  and  give  immediate  attention  to 
their  thorough  cleansing.  And  yet  here 
far  removed  from  the  bustling  outside 
world  are  the  humble  homes  or  work- 
shoi's  of  good  citizens,  interested  in  the 
welfare  of  the  community  at  large,  tax- 
payers as  eager  for  public  improve- 
ments as  their  neighbors  living  on 
more  pretentious  streets.  During  1909 
ordinances  were  passed  by  our  New- 
ark board  of  public  works  for  the  pav- 


ing or  repairing  of  14  alleys,  repre- 
senting a  mihago  of  1.184  miles,  at 
a  total  estimated  cost  of  $45,703.91, 
which  amount  inc  hided  the  «ost  of  in- 
spection and  advertising.  Of  the. mile- 
age pave<l,  0.728  of  a  mile  was  paved 
with  vitrified  brick  on  concrete  and 
0.456  of  a  mile  was  paved  with  granite 
on  concrete.  The  average  cost  per  front 
foot  of  pavement  to  the  property  own- 
ers, of  alleys  paved  with  brick,  was 
$3.22  and  on  alleys  paved  with  granite 
$4.35.  The  average  width  of  alleys 
from  building  line  to  building  line  was 
22  feet,  and  the  average  width  of  the 
roadway  was  14. C8  feet.  We  have  made 
many  goodly  improvements  in  our  city 
during  the  last  15  years,  but  I  cannot 
recall  any  single  year,  where  with  the 
expenditure  of  such  a  comparatively 
small  sum  of  money,  we  have  produced 
more  lasting  results,  than  our  work  of 
1909,  in  transforming  these  14  alleys 
into  well-paved,  well-sewered  and  well- 
lighted  highways.  The  credit  of  un- 
dertaking and  prosecuting  this  alley- 
paving  crusade  of  1909  is  due  to  the  In- 
telligent foresight  of  the  chairman  of 
the  street  committee  of  our  board  of 
public  works,  the  Hon.  Arthur  R. 
Denman.  and  his  colleagues  on  our 
board,  Messrs.  Epgers,  Lambert,  Hal- 
pin  and  Budd.  The  work  was  not  un- 
dertaken without  opposition.  A  num- 
ber of  our  worthy  citizens,  large  tax- 
payers, could  not  see  the  value  of  the 
work.  They  were  entirely  willing  to 
see  the  city  pave  alleys,  if  the  city  at 
large  footed  the  bills,  but  in  their  judg- 
ment to  call  upon  the  individual  proi*- 
erty  to  be  responsible  for  an  assess- 
ment for  alley  paving  or  repavlng  was 
entirely  unjust,  coming  close  to  confis- 
cation of  property  rights.  It  Is  the 
opinion  of  one  of  the  best-informed  and 
well-posted  lawyers  in  Newark,  a  man 
especially  well  Informed  regarding  real 
estate  valuations  in  the  city,  that  ">" 
simple  act  of  i)avlng  an  alley,  ii. 
diately  doubles  the  value  of  the  :i:.  ;t.- 
ting    property    fronting    thereon.     In 
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other  words,  if  land  fronting  on  the 
alley  before  paving  was  worth  $30  per 
front  foot,  it  would  be  worth  $60  per 
front  foot  on  the  completion  of  the 
pavement,  although  the  actual  cost  per 
front  foot  of  the  paving  would  not  be 
more  than  $4.50  per  foot,  and  might 
be  much  less  than  that  figure.  We  have 
in  Newark  about  ten  miles  of  alleys 
paved  and  unpaved.  The  paved  alleys 
comprise  a  mileage  of  3.26  miles,  the 
following  materials  being  used: 

Cobble    1.00  mile 

Brick    0.85  mile 

Granite    0.75  mile 

Trap   0.25  mile 

Asphalt    0.06  mile 

Granolithic   0.10  mile 

Macadam  0.25  mile 

Total  3.26  miles 

During  1908  the  inspectors  of  the 
board  of  health  made  1,098  visits  of  in- 
spection to  the  alleys  of  the  city  and 
reported  145  violations  of  the  health 
ordinances.  That  alleys  should  be 
paved  and  well  paved,  does  not  admit  of 
any  argument.  That  they  should  be 
paved  in  advance  of  wider  and  more 
generally  used  thoroughfares  is  the 
prevailing  opinion  of  municipal  offi- 
cials in  nearly  all  large  cities. 

In  our  judgment  where  the  traffic  and 
the  alley  grade  will  permit  its  use  vitri- 
fied brick  on  concrete  is  the  most  desir- 
able material  for  alley  paving.  That 
has  been  the  result  of  our  experience  in 
Newark.  Whenever  it  is  possible  to  do 
so,  the  pavement  should  be  laid  the 
full  width  of  the  alley,  from  building 
line  to  building  line,  having  the  gutter 
in  the  middle.  If  it  is  deemed  proper 
on  account  of  the  width  of  the  alley  to 
have  sidewalks,  of  say  three  or  four 
feet  in  width,  leaving  a  roadway  of 
not  less  than  14  feet,  a  miniature  street 
with  its  shallow  gutters  and  miniature 
crown,  rather  adds  to  the  neatness  and 
finish  of  the  engineering  effect  of  the 
work.  This  brings  up  the  question, 
"What  constitutes  an  alley?"  Where 
is  the  dividing  line  between  street  and 
alley?  In  our  city  any  highway  under 
25  feet  in  width,  we  place  in  the  alley 
classification.  Through  the  medium  of 
the  Clearing  House  of  the  Society,  our 
secretary,  at  my  request,  sent  a  circu- 
lar letter  to  the  city  engineers  of  35 
American  cities,  soliciting  information 
on  the  subject  of  this  paper.  Replies 
were  received  from  the  following  18 
cities:  Albany,  N.  Y. ;  Boston,  Mass.; 
Grand  Rapids,  Mich.;  Minneapolis, 
Minn.;  Providence,  R.  I.;  Syracuse,  N. 
Y.;  Austin,  Texas;  Buffalo,  N.  Y.;  Mo- 
line,  111.;  New  Orleans,  La.;   Salt  Lake 


City,  Utah;  Washington,  D.  C;  Balti- 
more, Md.;  Cleveland,  Ohio;  Chicago, 
111.;  Milwaukee,  Wis.;  New  York  City; 
San  Francisco,  Cal. 

The  preponderating  opinion  of  the 
city  engineers  enumerated  was  that  the 
advantages  of  alleys  greatly  outweighed 
their  disadvantages.  Several  city  en- 
gineers, notably  the  engineer  of  Cleve- 
land, were  strongly  opposed  to  the  loca- 
tion of  alleys  in  residential  districts, 
but  were  in  favor  of  their  location  in 
business  districts  of  cities. 

Reports  from  these  18  cities  showed 
that  pretty  nearly  every  known  kind  of 
modern  pavement  was  used  in  the  vari- 
ous places  mentioned  for  alley  paving. 
The  favorite  materials  were  granite, 
brick,  asphalt  and  creosoted  wood 
block. 

Our  local  fire  board  is  very  much  in 
,  favor  of  alleys  in  the  Newark  business 
district.  The  chief  of  the  fire  depart- 
ment informed  me  that  the  city  was 
saved  on  three  notable  occasions  dur- 
ing the  past  two  years  from  large  fires 
in  the  business  district  by  the  fortunate 
location  of  alleys  in  the  rear  of  large 
buildings  which  had  taken  fire,  giving 
the  local  firemen  additional  opportuni- 
ties of  fighting  the  flames,  which  would 
not  have  been  the  case  if  the  space  oc- 
cupied by  the  allays  had  been  filled  with 
buildings.  The  department  store  of 
Goerkle  &  Co.  and  two  large  theaters 
in  the  center  of  the  city  were  saved 
by  having  alleys  in  the  rear  or  at  the 
side. 

Alleys  located  in  the  business  dis- 
tricts of  large  cities  are  admirably 
adapted  for  stables  and  central  stor- 
age depots  for  large  department 
stores,  for  electric  lighting  power 
plants,  etc.  Here  away  from  the 
crowded  streets,  goods  can  be  loaded 
and  unloaded,  carefully,  systematically 
and  speedily,  without  interruption  from 
passing  traffic  on  the  sidewalks  or  in 
the  roadway.  Thousands  of  dollars  can 
be  saved  in  the  course  of  a  year  to  a 
business  house  with  storage  ware  rooms 
located  on  an  alley.  The  original  cost 
of  the  site  of  the  building  on  the  alley 
is  also  an  important  item  to  the  con- 
cern. Real  estate  on  the  broad  avenue, 
possibly  only  75  or  100  feet  distant,  at 
the  front  of  the  building  will  doubt- 
less be  worth  from  three  to  eight  times 
per  front  foot  of  the  valuation  on  the 
narrow  alley  in  the  rear. 

In  locating  government  buildings, 
such  as  post  offices  and  custom 
houses,  provision  is  generally  made 
in  large  cities  by  the  government 
architects  for  alleys  in  the  rear  of 
such  structures,  for  the  reception 
of  the   incoming   and   the   delivery  of 
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the  outgoing  mails.  The  public  would 
be  seriously  inconvenienced  If  this 
should  be  attempted  from  the  fronts  of 
government  buildings.  In  fact,  rear 
alleys  or  side  alleys  are  practically  In- 
dispensable to  the  successful  operation 
of  an  up-to-date  post  office  in  a  large 
American  city. 

The  favorite  practice  in  a  num- 
ber of  large  cities,  such  as  Brook- 
lyn and  Newark,  is  to  have  the 
period  of  time,  when  receptacles  con- 
taining ashes  and  garbage  shall  be  al- 
lowed to  remain  along  the  curb,  reduced 
to  a  minimum.  At  stated  intervals  men 
in  the  employ  of  a  contractor  collect 
these  cans  and  receptacles  from  yards 
and  areas,  and  place  them  on  the  curb, 
where  their  contents  are  speedily  un- 
loaded in  wagons  provided  for  the  pur- 
pose.    The  driver  of  the  wagon,  or  his 


assistant,  tlien  returns  the  empty  cans 
and  other  vesselH  to  the  place  wlience 
they  were  taken.  This  Hyslem  works 
very  well  In  .Newark  and  glveH  general 
satisfaction,  although  It  took  months 
to  get  it  in  perfect  working  order. 
Where  the  above  mentioned  system  Is 
In  u.se,  there  Is  little  or  no  necessity  In 
residential  districts  for  alleys  In  the 
rear  of  dwellings.  But  it  must  Ik?  re- 
membered that  there  are  many  cities  In 
the  I'nlted  States,  some  Indeed  of  more 
than  10(1,(100  population,  where  there  Is 
no  municli)al  iirovlslon  made  either  by 
contract,  or  by  other  means  for  the 
removal  of  garbage  and  ashes,  each 
individual  householder  being  respon- 
sible for  the  removal  from  his  own 
preml.ses  of  all  refuse.  It  would  appear 
in  cities  of  this  class  that  alleys  would 
be  of  considerable  value. 
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AN  interesting  experiment  is  being 
tried  by  the  water  department  at 
St.  Louis  in  the  railway  line. 
The  department  is  operating  a  railway 
in  connection  with  the  water  depart- 
ment pumping  stations,  which  happen 
to  be  located  some  distance  apart.  It 
is  an  unpretentious  railroad,  doing 
both  freight  and  passenger  business, 
and  is  probably  the  only  railroad  in 
the  country  not  subject  to  Interstate 
Commerce  Commission  regulation  and 
anti-pass  laws.  In  fact  it  is  operated 
exclusively  on  the  pass  system,  no 
fares  being  collected,  and  Water  Com- 
missioner Ben  C.  Adkins  has  the  dis- 
tinction of  being  the  only  railroad  head 
in  the  country  permitted  to  openly 
furnish  national,  city  and  state  legisla- 
tors and  other  public  officials  with 
railroad  passes. 

All  materials,  supplies,  machinery 
and  other  freight  used  by  the  water 
department,  or  by  contractors  in  repair 
or  construction  work  at  the  plants,  is 
carried  over  the  lines  of  the  St.  Louis 
Water  W^orks  Railway.  The  line  was 
opened  for  passenger  traffic  by  the  city 
in  1902,  though  the  tracks  had  pre- 
viously been  used  as  a  railroad  switch 
to  the  water  works  plants  by  the  sev- 
eral railroads  connecting  with  that 
part  of  the  city.  High  charges  for  the 
transportation  of  water  works  laborers 
and  employes,  and  unsatisfactory  serv- 
ice under  contract  system,  moved  the 
officials  to  try  the  municipal  railway 


project.  The  service,  at  least,  has 
been  satisfactory  and  there  is  no  indi- 
cation that  the  line  will  be  abandoned. 

The  passenger  line  i.s  ojierated  by 
electricity  and  extends  from  Bissell's 
Point,  about  four  miles  south  of  the 
terminus  of  the  regular  transit  lines,  to 
Chain  of  Rocks,  where  the  intake 
pumping  stations  are  located.  The  dis- 
tance is  about  seven  miles,  connecting 
with  Baden  about  equidistant  between 
the  two  points.  Two  electric  cars  of 
modern  type  are  used  on  the  line,  ca- 
pable of  maintaining  a  regular  half- 
hour  schedule,  though  no  effort  is 
made  to  run  so  frequent  a  service. 

Last  year  more  than  112,000  tons  of 
freight  was  switched  on  the  steam  di- 
vision of  the  road,  at  a  cost  of  a  little 
less  than  two  cents  per  ton  mlie.  Pas- 
sengers numbered  more  than  257,000, 
with  an  average  cost  of  a  little  less 
than  four  cents.  Both  pa.ssenger  and 
freight  business  decreased  materially 
during  the  past  two  years,  due,  partly, 
to  the  improvement  of  Columbia  Bot- 
tom Road  and  the  making  of  automo- 
bile and  vehicle  traffic  along  the  beau- 
tiful drive  more  pleasant  than  the  car 
ride.  It  is  also  possible  that  less  in- 
terest was  shown  by  sight  seers  in  the 
water  works  park.  Less  freight  was 
carried  because  of  a  reduction  in  the 
amount  of  contract  work  under  way 
and  a  consequent  decrease  in  the  ship- 
ment of  material. 

The  cost  of  carrying  passengers  is 
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probably  high  at  four  cents,  but  the 
cost  would  have  been  very  much  less 
had  not  special  cars  been  used  by  offi- 
cials for  quick  trips  to  and  from  the 
plants,  special  cars  being  run  when  an 
official  desired  to  go  between  the  regu- 
lar trips.  It  is  probable  that  switch- 
ing charges  are  also  much  higher  than 
they  should  be,  were  not  the  locomo- 
tive frequently  used  when  it  may  have 
been  profitable  to  wait  for  a  greater 
load. 

The  railroad  is  on  the  map  as  an 
"Industrial  Line,"  being  rated  by  the 
Central  Car  Service  Association.  Cars 
are  delivered  to  the  line  by  the 
Wabash,  Burlington  and  St.  Louis 
Terminal  Railroads  from  connecting 
switches,  under  the  rules  of  the  Car 
Service  Association.  Demurrage  costs 
on  cars  switched  to  the  line  aggregate 
about  $300  a  year,  while  joint  car  in- 
spection costs  the  department  about 
$300  a  year  additional.  Under  the 
rules  of  the  Car  Service  Association, 
the  city  also  assumes  the  cost  of  re- 
pair to  cars  damaged  while  on  the  line, 
but  this  amounted  last  year  to  only 
about  $50,  or  about  one  and  one-half 
cents  per  car. 

Only  one  locomotive  is  employed.  It 
is  of  the  saddle  tank  type,  built  in 
1904  by  the  Baldwin  Locomotive 
Works,  after  a  test  of  two  years  had 
shown  an  increased  efficiency  of  the 
passenger  service  that  appeared  to 
warrant  the  assumption  of  freight  serv- 
ice also.  The  freight  department  also 
has  two  flat  cars,  used  for  the  trans- 


chased  when  the  line  was  started,. 
January  8,  1902,  and  the  other  is  a  36- 
passenger  car,  purchased  in  May,  1904. 
The  cars  are  often  loaded  beyond  the 
seating  capacity.  They  are  equipped 
Math  electric  heaters,  air  brakes, 
whistle,  etc.,  and  propelled  by  two 
fifty-horsepower  motors  each.  One 
cost  $5,000  and  the  other  $4,475,  but 
some  additions  have  been  made,  rais- 
ing the  book  investment  for  the  two 
cars  to  $10,204. 

In  the  first  complete  fiscal  year 
after  the  electric  line  was  started,  194,- 
987  passengers,  mostly  employes,  w.ere 
carried,  and  the  many  nearly  empty 
special  cars,  carrying  only  one  or  two 
officials,  raised  the  average  cost  per 
passenger  to  nearly  BVz  cents.  Each 
succeeding  year  has  shown  an  increase 
in  passengers,  except  last  year,  and 
the  cost  has  never  been  as  high  as  the 
first  year.  The  fiscal  year  ending  in 
April,  1907,  showed  301,879  passengers, 
with  an  average  cost,  not  including 
interest  or  depreciation,  of  3.3  cents. 
This  was  increased  last  year  to  3.9 
cents,  but  if  the  passenger  business 
had  been  as  great  as  for  the  preceding 
year,  ending  in  April,  1908,  the  cost 
would  have  been  less  than  two  cents, 
for  no  additional  cars  would  have  been 
run  and  little  would  have  been  added 
to  the  expense  with  the  341,000  pas- 
sengers carried  in  that  year. 

The  following  is  a  tabulation  show- 
ing the  number  of  passengers  carried 
last  year,  with  the  trips  made,  by 
months: 


Month 


Persons  on 
Trip  Passes 


Annual 
Passes 


Laborers 


Total 


Trips 


Average 

passengers 

per  trip 


April    6,772 

May    7,027 

June     9,140 

July   11,045 

August    16,161 

September   12,924 

October       8,685 

November 6,115 

December 6,500 

January     5,568 

February    5,359 

March    6,856 

Totals   102,152 


447 

12,681 

19,900 

560 

35.7 

422 

13,628 

21,077 

518 

50.3 

424 

13,931 

23,495 

600 

39.2 

438 

13,244 

25,727 

560 

44.1 

377 

13,700 

30,238 

844 

35.8 

405 

14,673 

28,002 

610 

45.9 

406 

14,270 

23,361 

594 

39.3 

379 

12,144 

18,628 

500 

37.3 

280 

11,040 

17,820 

570 

31.2 

308 

9,398 

14,980 

492 

30.5 

223 

10,512 

16,388 

466 

35.1 

337 

11,307 

18,500 

524 

35.3 

4,446 


150,528  257,126 


6,838 


37.6 


fer  of  greenhouse  materials,  and  other 
freight  within  the  water  works  reser- 
vation. The  cars,  however,  do  not 
leave  the  line. 

Only  the  two  cars  are  used  on  the 
electric  line,  the  entire  rolling  stock 
of  the  railroad  being  a  locomotive,  two 
flat  cars  and  two  street  cars.  One  car 
is    a    48-passenger    modern    car,    pur- 


It  is  rather  remarkable,  the  average 
loads  that  are  maintained!  Almost 
the  full  seating  capacity  of  the  largest 
car,  and  an  average  of  more  than  the 
normal  capacity  of  the  smaller  car, 
was  maintained  for  a  whole  year.  This 
indicates  that  the  average  in  one  di- 
rection, in  certain  parts  of  the  day, 
when  the  line  was  being  used  only  one 


THE  ST.  LOUIS  WATER  WORKS  KAIhWAV 


2;{ 


way,  was  tnorv  than  doubli'  the  nor- 
mal seating  capacity  of  the  cars.  The 
trli)s  given  are  one-way  trips.  There 
were  only  2,i'20  round  trips,  with  an 
average  busini'ss  for  the  round  trip  of 
75.2  passengers.  The  figures  are  more 
remarkable  when  it  is  remembered 
that  VL-ry  often  si)ecial  cars  are  run 
with  only  one  or  two  officials,  return- 
ing empty  for  the  regular  trij). 

From  the  table  it  will  be  seen  that 
the  number  of  trips  does  not  depend 
entirely  upon  the  number  of  passen- 
gers carried.  Usually  about  nine 
round  trips  are  made  daily,  but  in  sum- 
mer months,  when  many  people  spend 
their  Sundays  at  the  Water  Works 
Park  at  the  northern  terminus  of  the 
line,  a  little  better  mid-day  and  after- 
noon schedule  is  run.  It  will  be  noted 
that  the  largest  numbers  of  passengers 
were  carried  in  .luly,  August  and  Sep- 
tember, and  that  practically  all  of  the 
variation  is  in  trip  passengers.  There 
is  more  regularity  in  the  number  of 
employes  carried,  and  also  in  the  num- 
ber of  annual  pass  patrons.  Any  citi- 
zen may  obtain  a  pass  for  the  trip  from 
Baden  to  the  Chain  by  applying  at  the 
water  commissioner's  city  hall  ofiice, 
or  at  the  Baden  office.  These  passes 
are  good  only  from  Baden  to  the  Chain 
and  return.  Annual  passes  are  issued 
to  all  persons  likely  to  need  them  and 
considered  capable  of  using  the  privi- 
lege fairly.  Annual  passes  are  good 
for  the  full  length  of  the  line  and  will 
be  accepted  on  any  car,  whereas  trip 
passes  are  good  only  at  certain  hours 
when  regular  employes  are  not  being 
carried. 

Residents  of  the  country  north  of 
the  regular  transit  service  and  in  the 
vicinity  of  the  water  works  plants,  are 
permitted  to  use  the  line  regularly  to 
Baden,  and  several  hundred  school 
children,  attending  school  in  the  city, 
also  use   the   line   without   cost. 

An  ordinance  was  introduced  in  the 
municipal  assembly  some  months  after 
the  electric  line  was  opened,  authoriz- 
ing the  water  commissioner  to  collect 
fares  to  pay  the  expenses  of  operation. 
This  ordinance  failed  to  pass  because 
of  an  opinion  rendered  by  the  city  law 
department  to  the  effect  that  if  the 
city  collected  fares,  the  road  would 
come  under  the  anti-pass  laws  and  in- 
terstate commerce  regulations,  and  the 
city  would  be  also  liable  for  damages 
in  case  anyone  using  the  line  should 
be  killed  or  injured.  By  the  use  of 
passes,  the  city  specially  exempts  it- 
self from  liability.  The  road  might 
also  be  required,  the  city  counselor 
maintained,  in  the  event  the  city 
should  make  it  a  commercial  line,  to 


maintain  a  regular  Hchedule,  and  com- 
ply with  many  regulations  that  would 
prevent  the  line  from  being  prolltublo, 
or  convenient  for  the  department. 

Fcjllowing  is  a  staleinent  of  the 
book  investment  (jf  the  electric  road, 
furnisiied  by  Arthur  I.  Jacobs,  engi- 
neer in  charge  of  the  supply  and  puri- 
fying division,  within  which  the  road 
is  oi)erated: 

Passenger  rolling  stock.  ...  $  10,204.02 
Power  House,  building  and 

equipment    44,355.00 

Transmission    and    trolley 

circuit  48,4.'j0.00 

Electric  roadbed  to  top  of 

rails  149,707.74 

Total  investment $2.'i2,806.76 

The  book  investment  of  the  steam 
railway  division  is  small,  and  consist* 
only  of  about  seven  miles  of  switches 
ancl  sidetracks,  a  locomotive  and  two 
flat  cars,  with  a  few  small  buildings  for 
storage  of  cars,  engine,  etc.  As  a 
connecting  link  between  the  plants,  the 
freight  division  uses  the  same  main 
line  as  the  electric  road,  but  it  is 
charged  only  with  the  switches.  Track 
maintenance  charges,  however,  are 
borne  jointly  by  the  two  systems,  ex- 
cepting switch  and  sidetracks,  which 
are  maintained  as  a  charge  against  the 
freight  division  only.  The  freight  di- 
vision is  charged  with  $1:10.000  book 
investment,  raising  the  total  value  of 
the  road,  exclusive  of  right  of  way. 
to  about  $400,000.  Interest  and  depre- 
ciation is  not  figured  in  the  operating 
and  maintenance  expenses  as  given 
below,  and  would  about  double  the  ex- 
penses  were  such  a  charge  made. 

From  the  following  table  it  will  be 
seen  that  the  greatest  item  of  ex- 
pense is  that  of  salaries.  As  is  usually 
the  case  in  municipal  work,  more  men 
are  probably  maintained  than  are  ac- 
tually needed.  There  is  an  extra  crew 
for  the  locomotive,  and  one  extra  crew 
for  the  passenger  division.  That  is, 
three  motormen  and  three  conductors 
are  maintained  for  two  cars,  which 
only  run  during  hours  that  one  crew 
would  handle.  Four  men — locomotive 
engineer,  fireman,  switchman  and 
switch  foreman,  corresponding  to  con- 
ductor— are  employed  by  the  freight 
division.  An  exactly  similar  crew,  re- 
ceiving the  same  wages,  is  employed 
at  night.  Besides  the  regular  crew  on 
the  electric  cars,  the  road  employs  an 
electrician  at  $12.5  a  month  and  two 
linemen  at  $85,  besides  a  lineman 
helper  at  $2.40  a  day.  Motormen  and 
conductors  get  $60  a  month.  The  loco- 
motive engineer  gets  $3.80  a  day;  fire- 
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man,  $2.20;  switch  foreman,  $3.06,  and 
switchman,  $2.80.  Two  track  fore- 
men at  $75  are  also  employed,  and  the 
wages  of  a  goodly  number  of  laborers 
are  included  in  the  items  labeled  re- 
pairs and  track  maintenance. 

The  following  table  shows  the  op- 
erating cost  of  the  freight  and  passen- 
ger division,  not  including  interest  or 
depreciation: 


Because  of  less  construction  work  at 
the  water  works  plants,  the  amount  of 
switching  for  last  year,  as  shown  by 
the  table,  is  less  than  for  either  of  the 
three  preceding  years.  For  the  year 
ending  in  April,  1908,  for  instance, 
167,529  tons,  or  3,884  car  loads,  was 
switched  at  a  cost  of  $5.08  per  car. 
The  ton  mileage  was  927,229  and  the 
cost  per  ton  mile  averaged  2.12  cents. 


Items  of  Expense 


Freight  Dept.    Passenger  Dept. 


Total 


Crew,    salaries $  3,918.38 

Repairs,  rolling  stock 134.96 

Locomotive   maintenance 237.26 

Coal   618.40 

Oil,  waste,  etc 47.03 

Track    maintenance 6,063.28 

Car  inspection 424.88 

Car  repair 16.49 

Locomotive  shed  repairs 7.05 

Repairs  to  cinder  car 53.51 

Demurrage 40.00 

Repairs  to  scales 71.37 

Miscellaneous    supplies 4.87 

Power,    electric 

Repairs  to  line 

Line  at  brick  yard 

Repairs  at  railway  station 

Totals $11,637.48 


$4,702.60 

$  8,620.98 

1,036.79 

1,171.75 

237.26 

618.40 

11.76 

58.79 

2,145.44 

8,208.72 

424.88 

16.49 

7.05 

53.51 

40.00 

71.37 

40.28 

45.15 

1,943.86 

1,943.86 

1,229.31 

1,229.31 

12.19 

12.19 

69.13 

69.13 

$9,962.05 

$21,599.53 

Freight  carried  last  year  aggre- 
gated 112,031  tons,  in  2,742  cars  and 
588,758  ton  miles.  The  average  cost  of 
switching  per  ton  mile  was  1.977  cents, 
and  the  average  per  car  was  $4.24.  The 
cost  of  switching  coal,  of  which  the 
following  table  shows  48,240  tons,  av- 
eraged 8.2  cents  per  ton.  The  follow- 
ing table  shows  the  business  done  by 
the  freight  department: 


Kind  of  Freight 


Cars  Tonnage    /^^P^^^^ 


Coal    879 

Lime 440 

Iron    181 

Rock  664 

Sand  128 

Cinders    127 

ravel  96 

Brick 63 

Lumber    21 

Steel  20 

Cement 19 

Ties 15 

Pipe 14 

Machinery 13 

Scrap  iron 10 

Miscellaneous....  52 


48,240 

199,428 

12,072 

96,084 

5,171 

36,182 

28,183 

163,801 

6,228 

33,896 

3,138 

10,701 

3,998 

24,644 

1,994 

8,350 

359 

1,371 

380 

2,910 

749 

4,400 

410 

2,110 

237 

1,006 

177 

1,273 

126 

63 

571 

2,759 

Total  freight..   2,742  112.031  588,758 


The  operating  cost  of  the  road  for  last 
year  was  reduced  so  greatly  that  the 
decrease  in  freight  handled  did  not 
show  a  higher  average  cost,  but,  on 
the  contrary,  showed  a  decrease  per 
ton  mile  of  .143  cents. 

The  financial  end  of  the  proposition 
is  not  as  encouraging  as  that  of  con- 
venience, for  there  is  not  a  dollar  of 
receipts  to  balance  against  the  $21,- 
600  of  expenses.  Convenience  and  a 
possible  saving  in  the  aggregate  cost 
of  running  the  water  department,  how- 
ever, were  the  only  considerations  in 
the  starting  of  the  railroad,  and  con- 
sidered from  that  point  of  view  the 
road  may  be  successful  financially. 
There  are  no  figures,  though,  to  sub- 
stantiate any  claim  of  less  operation 
costs  of  the  department  as  a  whole, 
because  of  the  railway. 

In  justice  to  the  line  and  its  man- 
agement, however,  it  seems  only  fair 
to  explain  the  condition  of  the  trans- 
portation problem  now,  as  compared 
with  the  former  arrangement.  When 
the  electric  line  was  started  in  Janu- 
ary, 1902,  the  department  had  a  con- 
tract with  the  Burlington  railroad  to 
transport  employes  from  Baden  to  the 
Chain  of  Rocks  works  for  $5,000  a 
year.     Baden,   as  has   been  explained 
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before,  is  fuur  inik's  north  of  the 
southern  terminus  of  the  electric  line, 
and  but  three  miles  from  the  Chain. 
Before  the  city  line  was  started  em- 
ployes were  only  carried  from  the  end 
of  the  i)rivate  transit  lines,  or  from  Ba- 
den to  the  Chain,  but  employes  are  now 
carried,  when  convenient  to  them,  from 
the  Bissell's  i)oint  station,  four  miles 
further.  Under  the  contract  only  em- 
ployes were  carried,  and  in  addition  to 
carrying  a  larger  number  of  employes, 
nearly  as  nianj'  citizens  are  now  car- 
ried free  of  cost.  Another  convenience 
to  be  considered  is  the  number  of  trips 
made,  which,  under  contract,  was  but 
four  a  day.  This  has  now  been  in- 
creased to  nine  and  ten  a  day,  round 
trips  from  Bissell's  point  to  the  Chain, 
not  including  special  cars  frequently 
run  from  the  Bissell's  point  or  Baden 
offices  to  the  Chain  and  return  to  carry 
parties  or  one  or  two  officials.  The 
cost  is  about  40  per  cent,  greater,  but 
seems  to  be  worth  it. 

It  was  stated  that  there  were  no  re- 
ceipts to  balance  the  operating  cost, 
but  the  statement  was  made  without 
consideration  of  the  electric  light  and 
power  service  that  is  being  furnished. 
The  power  plant  and  transmission  line 
are  included  in  the  electric  railway 
book  investment  given,  and  the  cost  of 
operating  the  electric  railway  includes, 
to  some  extent,  the  cost  of  furnishing 
the  electric  current  used  for  the  re- 
mainder of  the  system.  It  is  not  nec- 
essary to  assume,  however,  that  be- 
cause the  light  and  power  plant  for 
the  whole  water  works  system  is  fig- 
ured as  an  Investment  on  the  railway 
books,  that  the  railway  is  necessary  to 
the  successful  operation  of  the  light 
plant.  This  is  not  the  case,  and  the 
department  could  easily  have  made  its 
current  without  establishing  a  railway. 
If  the  railway  were  credited  with  the 
saving  resulting  from  the  starting  of 
the  light  and  power  plant,  the  receipts 
represented  by  the  difference  in  the 
present  cost  as  compared  with  the  for- 
mer contract  cost  would  have  paid  for 
the  railway  maintenance  and  opera- 
tion. If  the  city  were  now  paying  the 
contract  price  it  was  paying  before 
the  several  municipal  plants  were  in- 
stalled, the  cost  of  current  for  the 
water  department  would  be  approxi- 
mately four  times  what  it  now  is. 
With  the  installation  of  two  or  three 
municipal  plants  in  public  buildings, 
which    now    furnish    light   and    power 


current  to  nearly  all  of  the  important 
city  buildings,  the  contract  price 
dropped.  At  the  reduced  price,  the 
water  department  was  paying  111.000 
a  year  for  half  as  much  current  as  it 
now  uses,  and  the  doublt;  quantity  of 
current  is  now  costing  only  about  $8,- 
000,  or  something  near  28  per  cent, 
less.  Not  only  is  the  department  get- 
ting its  current  at  less  than  two  cents 
per  kilowatt  hour,  but  the  establish- 
ment of  the  power  plant,  and  that  of 
the  five  other  municipal  plants,  has 
fought  down  the  price  of  current  which 
the  city  still  has  to  buy  to  4V^  cents, 
against  1.3  cents  formerly  paid.  Small 
consumers  are  still  paying  12  cents, 
which  is  an  indication  of  what  the 
city  would  be  getting  were  it  not  able 
to  defend  itself.  These  are  really  con- 
siderations aside  from  the  railway. 
The  instance  is  cited  to  show  the  con- 
dition which  led  up  to  the  railway,  and 
not  as  an  effort  to  show  the  railway 
itself  to  be  a  financial  success. 

It  is  hard  to  estimate  the  financial 
status  of  the  freight  line.  It  is  oper- 
ated as  an  entirely  separate  proposi- 
tion, operating  and  maintenance  ex- 
penses being  kept  separate.  There  are 
no  figures  to  show  the  change  in  cost. 
Most  of  the  switching  was  done  as  a 
part  of  the  original  freight  charge,  and 
it  will  be  seen  that  it  would  hardly  be 
possible  now  to  separate  the  former 
cost  and  compare  it  with  the  present. 
It  is  also  mostly  a  matter  of  conve- 
nience, otherwise  the  line  likely  would 
be  abandoned.  The  locomotive  is  al- 
ways ready,  day  or  night,  to  furnish 
transportation  power  for  moving  ma- 
chinery, setting  cars,  or  any  switch- 
ing work  that  may  be  required,  thus 
avoiding  the  necessity  of  calling  for  ex- 
pensive service  from  the  Terminal 
railroad.  The  line  is  really  outside 
the  city  and  beyond  the  regular  city 
terminal  service,  though  the  city  limits 
are  extended  north  three  miles  along 
the  river  to  take  in  the  line  and  water 
works  plant.  Officials  also  estimate 
that  contractors  taking  work  at  the 
water  works  plants,  knowing  that  they 
have  the  switching  facilities  of  the 
city  line  at  their  disposal  without  cost, 
bid  much  less  for  construction  and  re- 
construction work,  thus  giving  an  in- 
visible saving  that  may  tend  to  make 
the  line  profitable,  for  there  is  much 
work  to  do,  and  contracts  result  in 
much  switching,  in  a  $30,000,000  water 
works   system. 
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BITUMINOUS  PAVING  CEMENTS.* 

Bxf  L.  KiTHchbrann,  Asphalt  Chemist  of  Chicago,  III. 


EECENT  years  have  seen  a  great 
advance  in  the  technology  of  the 
'It  paving  industry.  Competition 
and  the  monopoly  previously  held  by 
the  Trinidad  asphalt  have  forced  the  de- 
velopment of  other  sources  of  supply. 
The  first  successful  paving  bitumen  so 
developed  gave  impetus  to  scientific 
developments  in  this  industry  and 
opened  a  field  of  endeavor  to  engineers 
and  chemists  which,  in  spite  of  the  tre- 
mendous advances  of  the  last  ten  years, 
must  still  be  in  the  early  stages  of  evo- 
lution. 

The  necessity  for  knowledge  and  the 
pressure  for  ever-increasing  competi- 
tion brought  workers  into  the  field  from 
two  directions.  From  one  side  chemists 
and  laboratory  experts  who  patiently 
devised  tests  and  separations  to  fit  per- 
sonal theories  founded  upon  their  own 
laboratory  results.  On  the  other  side 
were  the  practical  workers  in  the  field, 
the  much  maligned  rule-of-thumb  men, 
who  manipulated  their  materials  as  best 
they  knew — who  often  produced  sur- 
prisingly good  results,  and  as  often 
poor  ones.  This  occurred  because  they 
failed  to  grasp  the  principles  underly- 
ing their  manipulations  and  because 
of  the  lack  of  practical  methods  of  con- 
trolling the  conditions  entering  into 
their  work.  It  was  only  when  the 
chemist  included  the  paving  plant  with 
his  laboratory  and  learned  to  develop 
the  means  of  control  which  were  of 
practical  value  that  the  co-operation 
necessary  for  such  development  could 
be  effected. 

The  advance  has  since  been  rapid, 
both  in  the  direction  of  a  more  ex- 
tended laboratory  knowledge  of  the 
properties  of  bitumens  and  also  from 
the  viewpoint  of  practical  results.  Va- 
rious principles  underlying  the  manip- 
ulation and  preparation  of  paving  mix- 
tures are  being  developed  and  recog- 
nized from  the  close  laboratory  and 
field  observation  of  resulting  successes 
and  failures  in  practice.  Laboratory 
methods  and  tests  based  upon  such  ob- 
servations and  not  upon  theories  have 
pointed  out  the  wide  practical  applica- 
tion of  these  principles  and  have 
opened  up  a  fertile  field  in  the  com- 
bining of  various  solid  bitumens,  in 
the  selection  of  the  proper  fluxing  ma- 
terials, and  finally  in  the  proportioning 
of  the  various  elements  entering  into 
the   paving   mixture.     All   of  this   has 


made  possible  the  utilization  of  bi- 
tumens formerly  not  considered  ca- 
pable of  producing  good  pavements. 
In  fact,  the  testing  of  bitumens  bids 
fair  to  become  not  so  much  a  matter 
of  differentiating  the  good  from  the 
bad,  but  more  properly  a  means  of  de- 
termining just  what  method  of  ma- 
nipulation and  handling  is  required 
for  the  successful  use  of  the  materials 
examined.  In  a  practical  way,  it  is 
quite  possible  now  to  determine  from 
properly  prepared  data  of  chemical  and 
more  especially  of  physical  properties, 
the  lines  along  which  an  untried  pav- 
ing cement  should  be  manipulated  to 
produce  such  successful  results. 

The  proper  manipulation  of  a  paving 
bitumen  is  becoming  recognized  more 
and  more  as  the  determining  factor  in 
its  success.  No  chemist  is  justified  in 
giving  an  opinion  of  an  asphalt  with- 
out consideration  of  the  method  of  its 
handling.  Few  asphalts  can  be  suc- 
cessfully treated  each  in  the  same  man- 
ner as  all  the  others,  and  the  tendency 
of  most  operators  towards  manipulat- 
ing untried  asphalts  in  the  same  way 
as  they  would  handle  Trinidad  or  Ber- 
mudez  has  resulted  in  many  failures 
which  have  been  unjustly  attributed  to 
some  inferiority  of  the  asphalt  itself. 
Consider,  for  example,  the  use  of  Gil- 
sonite,  which  today,  when  handled 
properly,  gives  excellent  results.  The 
first  users  of  this  bitumen  combined  it 
with  a  parafRne  flux.  Its  use  in  this 
way  and  along  the  lines  of  Trinidad 
was,  to  say  the  least,  unsatisfactory. 
Later,  with  the  development  of  the 
asphaltic  base  oils,  its  use  was  re- 
sumed, but  not  with  complete  success 
until  it  was  discovered  that  the  paving 
cement  with  such  flux  must  be  pre- 
pared of  much  different  consistency, 
and  that  more  of  it  was  required  than 
in  preparing  a  mixture  in  which  Trini- 
dad asphalt  was  used  as  the  cementing 
material.  The  Gilsonite  was  at  no  time 
at  fault;  its  success  was  entirely  a  mat- 
ter of  manipulation.  Consider  further 
the  situation  had  Gilsonite  been  the 
first  successful  material  in  use.  The 
later  use  of  Trinidad  or  Bemudez  as- 
phalts, handled  along  the  same  lines 
as  Gilsonite,  would  have  done  much 
toward  discrediting  the  early  recogni- 
tion of  the  value  of  these  materials. 
The  development  of  the  standard  pav- 
ing mixture,  both  as  to  sand  grading 
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and  as  to  the  proportion  of  bitumen, 
gave  expression  to  an  immensely  im- 
portant principle,  yet  its  application  is 
particularly  effective  to  those  bitumens 
in  use  at  the  time  of  its  development, 
and  in  general  to  bitumens  of  similar 
properties.  Its  application  as  a  hard 
and  fast  formula  to  all  paving  bi- 
tumens, irrespective  of  their  nature, 
would  result  in  error,  and  as  a  matter 
of  fact  the  strict  procedure  along  these 
lines  has  produced  many  imperfect  re- 
sults with  certain  asphalts  which  differ 
widely  from  Trinidad  in  those  physical 
properties  which  do  not  favor  this  form 
of  mixture. 

The  testing  of  bitumens  has  properly 
followed  along  the  lines  of  comparison 
with  successful  materials  taken  as  a 
standard.  However,  exaggerated  value 
and  improper  interpretation  have  been 
placed  upon  many  of  these  tests,  bor 
example,  ductility  tests,  although  hav- 
ing their  i)roper  significance  and  value, 
mean  little  or  nothing  when  considered 
in  terms  of  ductility  itself.  A  Cali- 
fornia asphalt  having  several  times  the 
ductility  of  Trinidad  is  not  thereby  a 
superior  material.  Testing  along  these 
lines  has  often  led  to  eroneous  conclu- 
sions, as  variations  from  results  ob- 
tained upon  the  standard  material  have 
not  been  properly  interpreted,  but  more 
often  considered  as  indicative  of  in- 
feriority. Results  in  actual  practice 
have  often  seemed  to  confirm  these 
conclusions,  when,  as  a  matter  of  fact, 
these  results  might  more  justly  have 
been  ascribed  to  the  manipulation  of 
the  material  in  question  along  the  lines 
of  the  standard  rather  than  in  the  way 
to  which  such  material  was  individu- 
ally adapted.  The  necessity  for  a 
wider  interpretation  and  extension  of 
laboratory  data,  with  a  view  to  adapt- 
ing the  manipulation  to  meet  these  va- 
riations in  physical  properties,  is  evi- 
dent. 

It   has   been   the    experience    of   the 


writer  to  note  in  several  instances  that 
certain  asphalls  or  combinations  of  bit- 
timcns,  condemned  as  unfit  for  i)av- 
Ing  by  chemists  basing  their  conclu- 
sions upon  comparative  ilata,  have,  In 
actual  practice,  given  successful  re- 
sults. This  has  been  accomi)lished 
often  accidentally,  sometimes  through 
the  intelligent  nianii)ulation  of  the  ma- 
terial in  accord  with  Its  particular 
needs.  Study  of  such  results,  together 
with  the  develo|)ment  of  laboratory 
methods  capable  of  discerning  the  sig- 
nificance of  certain  physical  properties, 
has  made  it  possible  to  recognize  the 
underlying  principles  governing  the 
manipulation  of  previously  unsuccess- 
ful asphalts  and  combinations  of  bit- 
umens. The  application  of  these  prin- 
ciples is  so  broad  as  to  point  out  the 
possibility,  that  given  certain  basic 
conditions  as  to  cementing  value  and 
chemical  stability,  almost  any  asphalt 
can  be  so  modified  or  manipulated  as 
to  produce  a  satisfactory  pavement. 

The  writer  does  not  wish  to  advocate 
the  unrestricted  use  of  all  of  the  va- 
rious paving  materials  now  upon  the 
market.  Xor  should  the  unlicensed  ex- 
perimenting which  would  result  from 
such  a  condition  be  encouraged.  Few 
contractors  are  capable  of  working  out 
the  proper  manipulation  of  an  untried 
bitumen  possessing  different  properties 
from  the  ones  to  which  they  are  ac- 
customed. Under  such  conditions,  spec- 
ifications entirely  open  In  character 
would  Invite  disaster  to  a  municipality. 
On  the  other  hand,  where  Intelligent 
Inspection,  both  laboratory  and  plant. 
Is  maintained  by  a  city,  a  widening  of 
the  range  of  admissible  materials  be- 
comes advisable  to  the  extent  that  the 
inspection  system  fulfills  its  purpose, 
and  in  the  degree  that  the  contractors 
become  educated  to  scientific  methods 
and  to  the  principles  involved  in  these 
manipulations. 


MEMPHIS  UNDER  A  CITY  COMMISSION 


THE  city  of  Memphis,  Tennessee, 
was  perhaps  the  first  city  in  this 
country  to  hive  a  form  of  govern- 
ment approximating  the  modern  "Com- 
mission Form."  It  was  Imposed  upon 
the  city  as  a  matter  of  necessity  and 
without  reference  to  the  principles 
upon  which  It  should  have  been  based, 
and  consequently  has  been  more  or  less 
unsuccessful  up  to  the  present  date. 

The    last    legislature    modified    the 
form  to  conform  more  nearly  with  that 


now  known  by  the  name,  and  the  new 
administration  takes  its  place  on  the 
first    of    January,    1910. 

During  its  early  history,  beginning 
December  9,  1S26,  the  city  passed 
through  the  stages  of  town  and  city 
government,  election  of  mayor  from 
the  board  of  aldermen  and  by  popular 
vote,  martial  law  in  1S64-5,  one  and 
later  two  legislative  bodies,  until  the 
yellow  fever  epidemics  of  1S73  and 
iSTS   dei)letc'd   the  population  and,  by 
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the  consequent  increase  in  indebted- 
ness and  diminution  in  taxable  values 
reduced  the  city  to  bankruptcy. 

As  a  method  of  gaining  time  and  au- 
thority to  settle  with  its  creditors,  the 
city  surrendered  its  charter  and  the 
state  legislature  formed  the  taxing  dis- 
trict of  Shelby  county  and  established 
as  the  governing  agencies  a  board  of 
fire  and  police  commissioners  and  a 
board  of  public  works,  which,  together 
with  a  board  of  health  formed  the  leg- 
islative council.  There  was  also  a 
school  organization,  a  water  commis- 
sion and  later  a  park  commission  was 
established,  all  of  which  were  inde- 
pendent of  the  other  activities  of  the 
city.  Taxes  were  imposed  by  the  legis- 
lature directly,  and  the  old  city  debt 
and  new  bonds  of  the  taxing  district 
were  governed  by  the  legislature. 
Later  amendments  were  made  which 
restored  the  name  of  the  city  and  the 
power  to  levy  taxes,  but  the  issue  of 
bonds  could  only  be  made  by  direct 
authority  of  a  legislative  act,  and  for 
the  last  four  years  the  city's  adminis- 
trative bodies  have  been  a  board  of  fire 
and  police  commissioners  of  five  and 
a  board  of  public  works  of  ten.  which 
were  of  equal  law  making  power,  and 
together  formed  the  legislative  council. 

This  organization  now  gives  way  to 
a  commission  of  five,  including  the 
mayor,  the  members  of  which,  when 
the  terms  of  ofiBce  of  the  holdovers 
have  been  equalized,  will  be  elected 
every    four   years. 

While  the  double  commission  em- 
phasized the  irresponsibility  of  indi- 
viduals, the  history  of  the  city  tinder 
it  gives  some  exaggerated  idea  of  what 
may  be  possible,  with  the  best  of  in- 
tentions, under  a  commission  form  of 
government  when  the  fitness  of  the  in- 
dividuals for  the  offices  they  will  fill 
on  the  commission  is  so  thoroughly  a 
matter  of  chance  as  it  is  in  most  of 
the  variations  of  the  plan  which  are 
now  in  operation  or  are  just  coming 
into  action. 

The  city  of  Memphis  is  growing  very 
rapidly,  particularly  in  business  and 
in  importance  in  the  district  of  which 
It  is  the  natural  center,  and  is  becom- 
ing exceedingly  restive  under  the  re- 
strictions of  law  and  of  inadequacy  of 
methods  of  handling  its  business  and 
making  its  improvements.  This  is 
shown  in  various  ways:  By  the  free 
band  given  the  park  commission  under 
special  laws,  by  the  efforts  to  broaden 
the  power  of  the  city  government  in 
inaugurating  public  improvements,  by 
the  efforts  of  the  public  spirited  or- 
ganizations of  business  men  to  find  out 
what  is  the  trouble  with  the  municipal 


government  and  what  can  be  done  to 
set  it  right. 

The  former  movements  will  be  con- 
sidered in  later  articles.  The  last  re- 
sulted in  the  establishment  at  least 
temporarily  of  the  Bureau  of  Municipal 
Research,  which  is  based  on  the  same 
principles  as  the  corresponding  organ- 
ization in  New  York  city,  which  sup- 
plied a  trained  expert  to  carry  on  the 
detail  of  the  Memphis  work. 

This  bureau  has  recently  published 
its  first  report-  which  discusses  the  de- 
fects in  the  plan  of  government  of  the 
city  and  illustrates  them  by  descrip- 
tions of  methods  of  doing  business  in 
one  of  the  departments  under  the  board 
of  public  works.  The  report  again 
demonstrates  the  fact  that  elected  offi- 
cials of  a  city  are  seldom  experts  in 
the  duties  pertaining  to  their  depart- 
ments, and  that  when  the  demands  of 
politics  are  met  by  these  officers  the 
quality  of  subordinates  selected  is  not 
always  of  the  highest,  the  restrictions 
upon  those  who  are  competent  are  too 
severe  to  permit  the  best  service,  and 
the  unwillingness  of  the  incumbents  of 
the  various  offices  to  aid  other  officers 
or  permit  interference  with  or  addition 
to  their  own  duties  all  c-ause  the  meth- 
ods of  doing  business  to  fall  into  cer- 
tain ruts,  which  may  or  may  not  fol- 
low the  law,  but  are  in  the  lines  of 
least  resistance. 

An  example  from  the  report  will 
show  what  happens  without  any  partic- 
ular influence  to  give  direction  to  the 
course  of  procedure.  It  is  not  hard  to 
imagine  what  might  occur  if  some  one 
gave  a  conscious  direction  which  would 
give  him  an  opportunity  to  take  dis- 
honest advantage  of  the  lack  of  sys- 
tem. 

Requisitions  are  made  without  check 
as  to  whether  they  may  overdraw  the 
appropriation  upon  which  they  are 
drawn.  Orders  are  often  given  verb- 
ally and  invoices  may  reach  the  depart- 
ment long  after  the  materials  have 
been  used  beyond  hope  of  checking  the 
voucher,  there  being  no  regular  rec- 
ord of  receipt  of  goods.  When  the  in- 
voic-e,  written  or  verbal,  is  approved 
verbally  or  in  writing,  a  voucher  is 
prepared,  approved  by  the  head  of  the 
department  after  verification  of  exten- 
sions and  additions,  accepted  by  city 
paymaster,  signed  by  city  register,  who 
prepares  warrant  which  is  signed  by 
mayor  and  two  fire  and  i>olice  com- 
missioners and  the  city  tax  receiver, 
delivered  to  the  payee  and  receipted 
for  by  him  and  once  a  year  all  vouch- 
ers are  audited  by  expert  accountants 
appointed  by  the  legislative  council. 

That  this  procedure  is  ineffective  is 
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shown  by  miiiiorouH  Instancos  In  tlio 
report.  Thus  in  one  vouclier  for  $:{,- 
383.54,  an  Item  of  $2r).S0  was  entered 
as  $258.0G;  another  of  $4.72  was  en- 
tered as  $47.2r>;  and  anotlier  of  $7.42 
was  entered  as  $74.25,  niakliiK  a  total 
difference  In  favor  of  the  i)ayee  of 
$341.1)2.  These  errors  were  in  tlie  orig- 
inal invoice,  and  notwithstanding  the 
numerous  siKiiatures  attesting  tlie  cor- 
rectness of  the  voucher  were  not  de- 
tected until  the  investigation  by  the 
Bureau  of  Municipal  Research  discov- 
ered them. 

Accounts  were  overdrawn,  vouchers 
were  assigned  to  wrong  apijrojiriutlons 
and  other  errors  occurred,  sliowing 
utter  laclc  of  co-operation  of  oillcers 
and  of  efficient  checic  ui»on  their  op- 
erations. 


from  th<!  rlro|)ping  of  ten  men  and  a 
rearrangement  and  reassignment  of 
duti«'s  to  tlio  live  remaining.  The  cora- 
missifin  is  still  both  the  legislative  and 
the   administrative    body. 

Tlie  m.-iyor,  in  addition  to  the  general 
su|iervisi(in  of  all  the  affairs  of  the 
munici|)ality,  assumes  dire(  t  «harge  of 
the  offices  of  city  attorney.  <lty  judge, 
city  cleriv,  health  de|)artment,  city  jtay- 
master;  certainly  enough  for  one  man. 

The  lire  and  i)olice  departments  are 
under  one  commissioner  instead  of  five. 

The  departn.ent  of  streets,  bridges 
and  sewers  is  under  one  commissioner 
instead  of  a  board   of  ten. 

The  new  department  of  accounts, 
finance  and  revenue  will  lake  up  the 
accounting  for  all  deimrtments  and  in- 
clude   the    Inspector    of    weights    and 
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The  same  lack  of  business  methods  is 
shown  everywhere,  being  even  more 
pronounced  farther  up.  Thus  the 
budget  is  fixed  with  no  reference  to  the 
actual  needs  or  the  relative  needs  of 
departments  and  appropriations  are 
made  with  the  expectation  that  the  law 
will  be  violated  by  overdrawing  them. 
The  fact  that  the  same  authority  which 
spends  the  money  also  makes  the  ap- 
propriations makes  it  easy  to  transfer 
funds  and  manipulate  them  to  keep 
within   the   letter   of   the   law. 

Numerous  similar  difficulties  are 
shown  in  the  report.  There  will  be  no 
change  in  the  theory  of  the  govern- 
ment of  the  city.  The  changes  are  only 
in  form,  and  four  of  the  present  legis- 
lative council  (possibly  five)  will  be 
on  the  new  commission  of  five,  so  that 
there  is  no  change  in  personnel  aside 


measures  and  the  collector  of  license 
and  privilege  taxes.  This  department 
is  the  one  which  can  do  the  most  in 
bringing  the  business  of  the  city  into 
systematic  operation.  If  it  will  begin 
at  the  beginning  with  expert  operators 
and  will  bring  order  out  of  the  exist- 
ing muddle  (which  will  become  for  a 
short  time  a  chaos  under  the  new  ad- 
ministration), and  will  do  this  with- 
out granting  favors  to  any  one  or  to 
any  department,  it  will  do  much  to 
prove  the  value  of  the  commission  form 
and  will  give  the  city  government  a 
standing  which  'vil!  carry  it  through 
many   errors    in    other   directions. 

Tlie  department  of  public  utilities, 
grounds  and  buildings  will  have  charge 
of  railroads,  street  car  lines,  lighting, 
telephone  and  telegraph  companies,  the 
water   department,    wharfmaster,   mar- 
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ket  house,  and  inspectors  of  buildings, 
gas,  electric  light,  boiler  and  electric 
installations,  public  grounds,  buildings 
and  parks,  provided  that  it  shall  not 
interfere  with  the  park  and  water  com- 
missions. This  class  of  problems  will 
also  be  much  the  better  for  being  in 
charge  of  a  special  commissioner. 

One  valuable  feature  of  the  new  law 
is  the  establishment  of  a  civil  service 
commission  appointed  by  the  city  com- 
missioners which  tests  the  qualifica- 
tions of  persons  for  employment  in  the 
various  departments. 

Bonds  may  be  issued  by  the  city  com- 
missioners, but  the  voters  may  on  pe- 
tition have  an  opportunity  to  decide 
whether  they   shall   be  issued   or  not. 

The  school,  park  and  library  taxes 
are  fixed  by  the  law  and  must  be  levied 
by  the  city  commissioners  and  paid 
over  to  those  departments  for  their  in- 
dependent use.  These  departments  are 
also  granted  by  the  legislature  inde- 
pendent powers  of  issuing  bonds  within 
limits  fixed  by  the  legislature  in  each 
such  act. 

The  act  is  brief  and  continues  in 
force  the  existing  charter  provisions 
not  conflicting  with  it. 

The  new  mayor  was  one  of  the  hold- 
over  commissioners,   so  that  the   first 


act  of  the  new  commission  will  be  the 
filling  of  the  vacancy.  The  one  officer 
was  voted  for  at  the  election  in  No- 
vember, and  party  lines  were  almost 
wholly  ignored,  although  there  was 
some  indication  of  considerable  fac- 
tional strife.  The  great  interest  in  the 
new  form  of  government  was  shown 
by  the  large  poll,  and  the  business  man, 
with  some  experience  in  the  council, 
was  chosen,  his  principal  opponent  be- 
ing a  man  more  generally  known  as  a 
politician  who  gave  excellent  satisfac- 
tion as  mayor  in  former  years. 

Memphis  is  bursting  the  bonds  of  its 
youth  and  preparing  for  the  large 
growth  which  is  ahead,  and  its  career 
under  the  new  form  of  government  will 
be  watched  with  great  interest.  Later 
articles  will  show  the  excellent  work 
done  by  park  and  water  commissions 
under  the  freedom  which  is  theirs  and 
the  diflBculties  which  have  attended  the 
development  of  sewer  systems  and 
street  paving  under  the  serious  legal 
handicaps  of  the  past.  These  are  now 
in  process  of  removal,  and  further 
changes  in  the  laws  permitting  greater 
freedom  of  action  will  doubtless  be 
made  if  the  city  commission  shows  that 
it  is  worthy  of  being  granted  the 
larger  powers. 


MUNICIPAL  OWNERSHIP  IN  EDMONTON.* 

Bij  A.  Maclean,  Superintendent  of  Water  Works,  Edmonton,  Alberta. 


THE  following  outline  of  a  series 
municipal  enterprises  conducted 
in  the  city  of  Edmonton  may  be 
of  interest  to  most  of  the  members  of 
the  American  Waterworks  Association. 
Few  of  the  delegates  attending  the  con- 
vention can  be  much  in  touch  with  the 
principle  of  municipal  ownership  and 
management.  The  general  absence  of 
belief  in  the  adoption  of  the  principle 
is  evidenced  by  the  fact  that  only  a  few 
city  councils  on  the  North  American 
continent  have  had  the  temerity  to  in- 
dulge in  such  experiments,  and  the 
writer,  in  placing  before  the  conven- 
tion this  summary  of  Edmonton's  do- 
ings, is  actuated  by  the  desire  to  make 
known  to  his  fellows  engaged  in  civic 
utilities,  some  facts  seldom  met  with 
on  this  continent.  In  no  way  is  the 
paper  intended  to  convey  the  idea  that 
all  cities  can  operate  their  own  utilities 
successfully.  The  great  essential  of  the 
success   of   all   enterprise — good   man- 


agement— may  or  may  not  be  present 
in  the  attempt  of  a  city  to  own  and  op- 
erate its  own  utilities.  Where  it  ex- 
ists, success  will  result;  where  it  is 
absent,  failure  is  sure;  and  the  pres- 
ence of  good  management  should  alone 
dictate  the  extent  to  which  the  prin- 
ciple should  be  adopted. 

It  is  generally  conceded  by  all  au- 
thorities on  the  development  of  mu- 
nicipal ownership  that  the  city  which 
starts  on  the  path  of  collective  enter- 
prise usually  begins  with  water.  The 
municipal  control  and  operation  of 
waterworks  is  the  first  logical  step  in  a 
city's  growth  toward  municipal  owner- 
ship. The  fact  that  water  is  the  first 
utility  which  a  city  seeks  to  own  is  due 
to  a  number  of  obvious  causes,  the 
foremost  of  which  is  the  relation  of  a 
pure  and  plenteous  water  supply  with 
public  health  and  fire  protection.  It 
might  be  unsafe  to  contend  that  all 
cities    (or  the  majority   of  cities)    on 
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this  continent  Own  their  own  water 
sui)i)ly,  but  it  is  generally  the  case  that 
cities  seeli  to  own  that  utility  before 
ownins  others.  As  a  waterworks  su- 
perintendent I  have  always  believed 
that  the  public  health  and  security 
from  fire  enjoyed  by  a  community  is 
measured  by  their  ownership  of  the 
water  supply  and  the  intelligent  in- 
terest which  the  community  takes  in 
that  ownership  and  oi)eration. 

In  the  city  of  Edmonton,  however, 
where  the  writer  is  at  present  situated, 
the  council  has  gone  far  beyond  the 
initial  step  of  taking  over  the  water 
supply.  Early  in  its  history  the  city 
fathers  conceived  the  idea  that  any- 
thing of  the  nature  of  a  monopoly  could 
be  best  administered  by  the  city.  The 
sphere  of  activity  in  a  city  which  is 
usually  occupied  by  the  telephone  com- 
pany, the  street  railway  company,  the 
electric  light  and  power  company  or 
companies  has  in  this  city  been  occu- 
l)ied  as  a  legitimate  ground  to  expand 
the  functions  of  municipal  government. 
The  conservative-minded  observer,  who 
believes  that  private  control  alone  can 
successfully  manage  large  undertak- 
ings, may  look  with  grave  misgiving  at 
such  a  gigantic  undertaking  in  collec- 
tive enterprise,  yet  the  experience  of 
the  city  of  Edmonton  is  that  the  adop- 
tion of  the  principle  has  been  phenom- 
enally successful. 

The  writer  during  that  portion  of  his 
life  as  a  municipal  servant  in  the  city 
of  Vancouver  had  little  belief  in  the 
success  of  a  municipality  to  undertake 
the  operation  of  street  railways,  tele- 
phones, etc.  On  arrival  in  this  city, 
however,  he  was  faced  with  a  new  set 
of  conditions.  Obstacles  which  he  be- 
lieved existed  to  make  municipal  own- 
ership an  experiment  of  some  risk  he 
has  seen  overcome  easily.  Benefits 
which  he  believed  could  be  best  realized 
by  a  municipality  whose  enterprises 
were  in  the  hands  of  corporate  inter- 
ests he  has  seen  were  the  lot  of  the 
citizens  of  Edmonton  to  a  degree  and 
in  a  measure  never  before  met  with  in 
his  experience  in  other  cities.  Nat- 
urally, he  has  been  forced  to  revise  his 
ideas  regarding  municipal  ownership; 
he  has  had  to  reform  his  conclusions  in 
the  light  of  an  array  of  evidence  hith- 
erto not  in  his  possession.  If  it  were 
not  for  the  length  to  which  a  discus- 
sion of  the  principles  underlying  suc- 
cessful municipal  management  might 
be  carried,  and  the  inability  of  the 
writer  to  do  such  an  important  subject 
justice,  it  would  be  his  endeavor  to 
deal  with  the  entire  subject.  Failing 
such  a  discussion,  however,  he  would 


like  to  summarize  some  of  the  benefits 
of  the  adoption  of  the  principle  in  Ed- 
monton, and  emphasize  what  appear 
to  him  to  be  the  greatest  factors  of  its 
success. 

The  city  government  here  consists  of 
a  mayor  and  council,  elected  by  the 
people;  a  board  of  three  commission- 
ers, one  of  whom,  the  chairman,  is  the 
mayor.  The  commissioners  are  ap- 
pointed by  the  council,  one  being  known 
as  finance  commissioner  and  the  other 
as  public  works  commissioner.  In  men- 
tioning the  composition  of  Edmonton's 
civic  government,  it  is  the  writer's 
opinion  that  the  form  of  government 
has  no  direct  relation  to  the  success  or 
non-success  of  the  principle  of  munici- 
pal ownership.  Given  a  community  of 
average  Intelligence,  possessed  of  a  nor- 
mally live  interest  in  its  own  affairs — 
a  community  holding  its  elected  alder- 
men responsible  for  the  success  of  its 
administration — it  matters  little  wheth- 
er the  commissioner  system  or  the  com- 
mittee system  be  the  method  of  admin- 
istering the  business.  Responsibility 
for  the  success  of  the  city's  enterprise 
is  of  far  more  moment;  and  the  com- 
munity which  retains  the  services  of  its 
best  aldermen  and  sees  that  their  ad- 
ministration is  always  at  the  high- 
water  mark  of  efficiency,  will  secure  re- 
sults independent  of  what  form  the  gov- 
ernment of  the  city  takes. 

In  the  matter  of  its  selection  of  coun- 
cillors, the  city  of  Edmonton  has  been 
singularly  fortunate.  Men-  of  sound 
business  experience  have  willingly 
given  their  services,  and  the  record  of 
the  past  five  or  six  years  of  municipal 
enterprise  has  produced  results  which 
are  a  credit  to  all  concerned. 

It  may  seem  strange  to  many  that 
such  a  statement  should  be  made,  but 
the  writer  is  convinced  that  the  coun- 
cils of  the  city  of  Edmonton  have  car- 
ried through  work,  embarked  on  proj- 
ects, financed  undertakings,  with  a  de- 
gree of  success  impossible  to  private 
enterprise.  All  this  has  been  accom- 
plished, too,  without  any  monetary  in- 
terest accruing  to  the  directors,  who, 
sitting  in  their  capacity  as  aldermen, 
have  worked  more  eflBciently  than  the 
directorate  of  a  trust,  with  the  largest 
possible  dividends  in  sight,  would  have 
done.  In  this  connection,  he  would  like 
to  mention  a  few  striking  differences 
between  private  enterprise  and  munici- 
pal enterprise. 

The  first  difference  most  noticeable  is 
the  ease  with  which  a  city  with  an  as- 
sured future  can  borrow  money  in  the 
world's  markets.  When  the  markets  of 
the  world  are  closed  to  the  best  class 
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of  security  held  by  corporate  interests, 
the  ■well-governed  city  can  obtain 
money  for  its  undertakings  with  ease. 
It  can  at  all  times  secure  more  and 
cheaper  money  for  its  ventures  than 
private  enterprise  can  secure  for  the 
same  kind  of  ventures.  And  this  is  one 
of  the  first  and  greatest  advantages 
which  municipal  ownership  and  opera- 
tion has  over  private  ownership.  It 
may  be  that  the  people  of  Edmonton 
have  a  different  viewpoint  from  that  of 
the  people  of  other  cities.  The  writer 
knows  they  possess  a  viewpoint  which 
was  not  his  before  he  lived  here,  but  it 
cannot  be  denied  that  the  determination 
which  they  have  evinced  to  control 
their  own  franchises  has  resulted  in  a 
success  creditable  to  their  council  and 
themselves. 

Another  difference  between  munici- 
pal and  private  enterprise  is  the  fact 
that  the  citizen  who  uses  the  city's 
water  is  aware  that  its  rates  coincide 
exactly  to  the  cost  of  production  of 
water.  If  his  rates  are  high,  then  he 
seeks  to  discover  the  cause,  and  the  re- 
sult is  usually  that  he  does  discover  it, 
and  the  inefiBciency  or  lack  of  economy 
is  remedied.  So  it  is  throughout  the 
whole  field  of  municipal  management. 
The  fares  of  the  street  railway  cheapen 
in  proportion  to  its  success.  The  rates 
of  the  electric  light,  power  and  tele- 
phone are  reduced  as  the  increase  in 
the  number  of  users  of  these  utilities 
makes  economy  possible.  This  is  not  a 
mere  theoretical  statement  of  the  ef- 
fects of  municipal  ownership;  it  is  the 
actual  experience  of  the  citizens  of  Ed- 
monton. Some  may  imagine  from  this 
that  an  ideal  condition  of  life  must 
exist  in  our  Albertan  capital,  so  the 
writer  hastens  to  assure  them  that  we 


are  not  yet  a  Utopia,  but  bear  all  the 
evidence  of  being  one  in  the  making. 

The  writer  now  comes  to  what  he  be- 
lieves to  be  the  greatest  controlling 
factor  in  the  success  of  municipal  man- 
agement in  Edmonton — the  fact  that 
the  heads  of  departments  have  been 
given  complete  control  of  their  respec- 
tive spheres,  with  a  tacit  understand- 
ing that  they  have  been  placed  there  to 
make  good  or  get  out.  Not  merely  is 
the  mechanical  operation  of  each  de- 
partment completely  under  the  control 
of  the  superintendent,  but  he  also  is  re- 
sponsible for  all  the  financial  details 
involved  in  its  operation,  both  of  reve- 
nue and  expenditure.  This  entirely 
precludes  the  interference  from  which 
expert  city  officials  sometimes  suffer, 
and  leaves  each  superintendent  to  pur- 
sue the  even  tenor  of  his  way  in  peace. 
The  value  of  such  a  course,  viewed  from 
the  point  of  efficiency,  cannot  be  over- 
estimated. It  is  hardly  to  be  wondered 
at  that  Edmonton  should  forge  ahead 
on  its  progressive  course,  and  that  with 
a  street  railway  system  which  would 
do  credit  to  a  city  twice  its  size  and 
fifty  times  its  age;  a  telephone  system 
of  the  latest  Strowger  automatic  elec- 
tric type;  a  power  and  light  system 
growing  fast,  but  scarcely  fast  enough 
to  accommodate  users  on  account  of  its 
exceedingly  low  rates;  an  extensive 
waterworks  system  gradually  being 
evolved  and  expanded  to  meet  the  de- 
mands made  upon  it  by  its  growing 
population;  Alberta's  capital  should 
lead  the  way  to  a  condition  of  munici- 
pal life  in  which  all  the  cities  of  North 
America  should  control  their  own  fran- 
chises and  utilities  and  dispense  with 
all  the  scandal  and  suspicion  of  graft 
which  connects  itself  with  their  sale. 
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DEPRECIATION     AND     SINKING 
FUNDS. 

Tho  modern  and  more  accurate 
methods  of  accounting  which  are  be- 
ing introduced  in  all  sorts  of  corpora- 
tions, and  most  noticeably  in  i)ublic 
service  industries  under  both  public 
and  i)rivate  ownership,  require  that  at- 
tention be  paid  to  some  items  belong- 
ing to  the  cost  of  production  which 
have  heretofore  been  neglected  to  a 
greater  or  less  extent.  It  has  been  too 
generally  the  custom,  in  manufactur- 
ing plants  particularly,  to  assume  that 
the  net  profits  of  the  year  are  the  ap- 
parent net  profits,  and  to  declare  divi- 
dends from  them.  This  plan  works 
where  depreciation  of  plant  is  slow  for 
a  number  of  years,  but  the  day  of 
reckoning  comes,  when  renewals  of 
plant  must  be  made  and  the  money  to 
make  them  has  been  distributed  in 
dividends.  The  increase  in  expenses 
on  account  of  the  reduction  in  effi- 
ciency of  plant  comes  at  the  same 
time.  The  result  is  stoppage  of  divi- 
dends, if  the  profits  are  large  enough 
to  make  up  the  deficiencies,  issuing  of 
new  capital  by  sale  of  bonds  or  stocks, 
or  bankruptcy  and  reorganization.  The 
losses  by  the  latter  step  are  therefore 
often  more  imaginary  than  real,  the 
reduction  of  dividends  or  scaling  down 
of  investment  in  the  times  of  trouble 
being  merely  the  forced  return  of  the 
prior  dividends  which  should  not  have 
been  declared,  but  which  should  have 
been  held  for  the  reconstruction  whicn 
is  inevitable.  Much  of  the  watering  of 
stock  which  is  done  has  as  its  excuse 
the  large  dividends  which  are  possible 
so  long  as  depreciation  and  repayment 
of  borrowed  money  are  neglected,  so 
that  large  showing  of  profits  can  be 
made. 

The  lack  of  provision  for  repayment 
of  bonds  mentioned  in  the  last  sen- 
tence is  quite  as  reprehensible  as  the 
neglect  of  depreciation.     The  two  are 


of  similar  nature  and  have  similar  ef- 
fects. Indeed,  they  may  almost  be  con- 
sidered the  same. 

There  has  been  much  discussion  of 
the  subjects  of  depreciation  and  sink- 
ing funds,  and  there  is  much  misai)|)r.- 
hension  and  misunderstanding  regard- 
ing them,  even  among  expert  account- 
ants, and  the  results  of  this  misappr<'- 
hension  and  misunderstanding  are 
shown  in  the  considerable  differences 
in  the  terms  of  court  decisions  upon 
cases  involving  them.  Experts  are  far 
from  agreement  upon  their  treatment, 
and  the  following  is  offered  as  a  con- 
tribution to  the  discussion  in  the  hope 
that  it  will  throw  a  little  light  upon 
some  of  the  dark  places. 

Perhaps  the  clearest  illustration  of 
the  principles  can  be  given  by  making 
some  assumptions  which  in  themselves 
are  practically  impossible,  thus  sep- 
arating into  parts  the  comi)lications  of 
the  actual  cases. 

Let  us  assume  that  a  plant  is  built 
with  money  raised  from  the  sale  of 
stock,  and  that  it  is  operated  at  an 
annual  net  profit  sufficient  to  meet  all 
legitimate  demands.  These  demands 
apparently  are  that  the  annual  divi- 
dends shall  be  equal  to  the  market 
rates  for  money,  and  that  the  invest- 
ment shall  be  as  safe  and  as  profitable 
at  any  time  as  it  is  at  any  other.  A 
very  simple  instance  would  be  a  water 
plant  supplying  a  constant  number  of 
consumers  with  a  constant  supply  at  a 
constant  price.  The  cost  of  operating 
this  plant  will  not  be  constant.  The 
amount  of  useful  work  done  by  it  will 
be  constant,  but  depreciation  in  the 
machinery  will  increase  the  cost  of  op- 
eration, depreciation  in  the  distribution 
will  increase  the  leakage  and  conse- 
quently increase  the  pumpage,  depre- 
ciation in  boilers  and  pumps  will  in- 
crease the  amount  of  coal  consumed, 
etc.  This  depreciation  ultimately  re- 
quires the  renewal  of  the  entire  plant. 
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not  all  at  once,  because  no  two  parts 
of  the  plant  wear  out  at  the  same  rate, 
but  ultimately  every  part  must  be  re- 
placed. 

There  are  two  ways  in  which  this  re- 
placement and  increase  in  cost  of  op- 
eration, both  due  to  depreciation,  can 
be  taken  care  of.  One  is  to  charge  it 
to  cost  of  operation,  the  other  is  to 
provide  a  fund  out  of  the  net  profits 
with  which  to  make  the  replacements. 
Some  accountants  contend  that  both 
these  classes  of  charges  must  be 
charged  to  operating  expenses,  so  that 
the  plant  wili  always  be  kept  up  to  the 
condition  when  it  was  new.  This  con- 
tention is  undoubtedly  correct  if  the 
capital  stock  represents  all  the  cash 
put  into  the  plant.  The  only  difficulty 
is  that  the  charges  vary  from  year  to 
year  with  a  marked  tendency  to  in- 
crease, except  perhaps  for  a  few  years 
after  each  thorough  overhauling,  for 
the  year  of  which  the  charges  for  de- 
preciation would  be  excessive.  If, 
therefore,  the  assumed  conditions  of 
maintenance  of  value  of  investment 
are  to  be  met,  there  must  be  some  sum 
set  aside  each  year  which  will  in  the 
long  run  equal  the  expenditures  due  to 
depreciation,  but  v/ill,  under  the  condi- 
tions of  uniform  income,  be  the  same 
amount  each  year.  This  account  must 
have  some  name,  and,  since  the  whole 
of  it  is  due  to  depreciation,  it  may  well 
be  termed  the  depreciation  account, 
and  it  may  be  credited  each  year  with 
the  amounts  expended  during  that 
year  to  maintain  the  condition  of  the 
plant  and  meet  the  increase  in  cost  of 
operation  which  cannot  all  be  elim- 
inated every  year  by  the  highest  pos- 
sible standarcf  of  maintenance. 

A  second  assumption  may  be  made 
which  is  the  same  as  the  first  except 
that  the  entire  cost  of  the  ])lant  is  met 
by  the  sale  of  bonds,  in  which  case,  to 
prevent  complication,  the  stock  should 
represent  only  the  control  of  the  cor- 
jioration  and  should  receive  no  divi- 
dends. The  cycle  of  the  corporation  is 
completed  without  loss  or  gain,  aside 
from  the  service  rendered  and  the  in- 
terest on  the  bonds,  if  the  bonds  are  all 
redeemed  when  the  plant  is  all  worn 
out.  Theoretically,  therefore,  there 
should  be  money  enough  on  hand  when 


the  bonds  are  due  to  pay  them,  and,  if 
the  plant  were  like  the  "one-hoss 
shay,"  it  should  go  out  of  existence  at 
the  same  time.  That  is  to  say,  the 
period  which  the  bonds  are  to  run 
should  be  the  theoretical  life  of  the 
plant,  and  there  should  be  set  aside 
each  year  a  sum  which,  with  the  inter- 
est thereon,  will  equal  the  bonded  in- 
debtedness when  it  is  due.  The  oper- 
ating expenses  will  be  charged  each 
year,  therefore,  with  the  interest  on 
the  bonded  indebtedness  and  a  uniform 
payment  toward  the  sinking  fund. 
They  will  increase  each  year  by  rea- 
son of  the  depreciation,  as  above  ex- 
plained, unless  some  balancing  is  done. 
Under  the  first  assumption  the  plant 
is  kept  up  to  the  original  condition  all 
the  time  and  the  investment  will  still 
be  intact  at  the  end  of  any  period. 
Under  the  second  assumption  the  in- 
vestment will  be  returned  at  the  end 
of.  the  period  and  the  plant  will  be 
worn  out. 

A  company  operating  strictly  accord- 
ing to  economic  laws  under  a  perpetual 
charter  would  follow  closely  the  proc- 
ess of  the  first  assumption.  A  com- 
pany operating  under  a  limited  charter 
providing  that  the  plant  should  be 
turned  over  to  the  city  at  the  end  of 
the  franchise  would  approximate  the 
procedure  under  the  latter  assumption, 
the  principal  difference  being  that  the 
rates  charged  consumers  would  be 
large  enough  to  pay  the  value  of  the 
plant  as  turned  over  to  the  city  in  ad- 
dition to  the  charges  necessary  to  be 
met  under  the  said  second  assumption. 
The  value  of  the  plant  at  that  time 
would  be  the  remainder  after  deduct- 
ing the  depreciation  for  the  franchise 
period  from  the  original  value  of  the 
plant,  plus  whatever  had  been  spent 
on  it  to  replace  depreciation  and  keep 
the  plant  in  condition  for  economical 
operation. 

Under  the  first  assumption  it  is  nec- 
essary to  fix  a  schedule  of  lengths  of 
life  of  the  various  parts  of  the  plant, 
estimate  the  increases  in  operating  ex- 
pense and  determine  a  uniform  amount 
to  set  aside  annually  for  the  deprecia- 
tion fund  from  which  to  draw  for  re- 
placements and  renewals.  In  any  ac- 
tual case  judgment  must  be  exercised 
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at  all  limes  as  to  what  should  bi- 
oharKed  to  this  fund  and  what  should 
be  treated  as  new  construction  and 
therefore  paid  for  out  of  new  capital. 

In  the  second  case  the  average  life 
of  all  the  parts  of  the  plant  must  be 
assumed  as  the  |)eriod  of  the  bond  is- 
sue; a  sum  should  be  computed  for 
increase  in  operating  expenses  or  its 
equivalent,  replacements  to  prevent 
the  increase  in  operating  expense;  and 
the  capitalization  of  this  sum  plus  the 
cost  of  the  plant  will  be  the  amount  of 
the  bond  issue.  If  the  bonds  all  run 
for  the  whole  period,  the  sinking  fund 
payment  each  year  with  the  obtainable 
rate  of  interest  will  be  fixed  and  is  the 
annual  charge  against  operating  ex- 
penses. 

So  far  as  the  charges  against  operat- 
ing expenses  are  concerned,  the  two 
cases  are  equivalent.  In  one  case  the 
charge  goes  to  a  depreciation  fund,  in 
the  other  case  to  a  sinking  fund. 

Some  accountants  contend  that  both 
allowances  must  be  made,  but  this  sep- 
aration of  the  two  cases  for  purposes 
of  demonstration  ajiparently  teaches 
that  cither  one  is  sufficient  to  com- 
plete the  round,  and  that  if  both 
charges  are  made  we  have  at  the  end 
of  the  bond  period  not  only  a  repay- 
ment of  all  the  original  cost  of  the 
plant,  but  also  the  plant  in  a  condition 
equal  to  its  original.  The  stockholders, 
therefore,  who  under  the  second  as- 
sumption put  no  money  into  the  con- 
cern, have  come  out  with  the  entire 
plant  in  its  original  condition.  The 
consumers  have  paid  for  this  plant  in 
addition  to  their  legitimate  payments 
for  service  and  interest  and  one  re- 
payment of  cost  of  plant.  They  have 
paid  this  sum  over  and  above  the 
proper  charge.  Doubtless  this  doubling 
of  charge,  whether  con.sciously  or  un- 
consciously made,  accounts  for  a  large 
amount  of  the  water  in  the  capitaliza- 
tion of  public  service  corporations  and 
others  as  well.  The  provision  for  the 
double  charge  in  the  rates  and  then 
the  neglect  of  the  charge  in  declaring 
of  dividends  accounts  for  much  more 
water,  and  for  high  dividend  rates  fol- 
lowed by  receivers  and  reorganizations 
when  the  time  for  bond  paying  or  re- 
building of  plant  arrives. 


I'ayment  of  deitreciation  from  y<'ar 
to  year,  even  when  eiiualizfd,  results 
in  higher  rate  than  payments  to  a 
sinking  fund  which  draws  compound 
interest,  but  it  results  in  better  con- 
dition of  plant  and  more  <cononiical 
operation. 

In  any  actual  case  the  |)roc<'dure 
must  be  a  combination  of  these  two 
processes,  because  part  of  the  money 
invested  in  the  plant  is  derived  from 
the  sale  of  stock  and  part  from  the  sale 
of  bonds,  but  it  is  certain  that  this 
combination  must  not  be  the  sum  of 
the  two,  but  such  a  distribution  of  them 
that  the  plant  will  be  kept  in  good 
working  condition  and  the  bonds  re- 
paid at  maturity,  but  the  value  of  the 
l)lant  added  by  the  payment  for  the 
bonds  shall  not  accrue  to  the  holders 
of  the  stock  unless  they  shall  have 
made  the  additional  investment,  either 
by  putting  in  new  capital  or  by  fore- 
going their  dividends  for  the  benefit  of 
the  sinking  fund. 

If  convenient,  both  depreciation  and 
sinking  fund  accounts  may  be  kept,  but 
the  sum  of  the  two  should  never  make 
a  charge  against  the  annual  receipts 
greater  than  the  average  depreciation 
charge  under  the  first  assumption 
made. 


CARE    OF    STREET    TREES. 

The  interest  in  street  trees  is  grow- 
ing rapidly.  The  earliest  statutory 
provision,  aside  from  brief  provisions 
in  a  few  city  charters,  was  the  New 
Jersey  law  under  which  East  Orange 
has  been  operating  for  #  few  years 
with  the  success  which  has  been  re- 
ported from  time  to  time  in  Mixic- 
iPAL  En<  iNKKKi.Mi.  Pennsylvania  fol- 
lowed with  a  similar  law,  which  is 
slowly  gaining  recognition  from  the 
cities  of  the  state. 

One  of  the  most  recent  movements 
in  the  interest  of  street  trees  is  one 
begun  by  the  Chicago  Womans  Club  a 
year  ago,  which  resulted  in  an  ordi- 
nance authorizing  the  Special  Park 
Commission,  which  has  jurisdiction  for 
certain  i)urposes  over  the  city  gener- 
ally, to  appoint  a  city  forester  to  take 
charge  of  the  street  trees  and  to  ad- 
vise property  owners  regarding  the 
care  of  their  trees. 
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The  apportionment  for  the  first  year 
being  limited  to  the  salary  of  the  for- 
ester, little  beyond  advisory  work  has 
been  possible.  The  activity  of  the  new 
officer  is  suggested  by  the  series  of 
bulletins  and  pamphlets  which  he  is 
issuing.  These  publications  will  be  of 
value  to  others  and  can  probably  be 
obtained  on  application  to  J.  H.  Prost, 
the  city  forester,  at  501,  200  Randolph 
street,  Chicago. 

One  bulletin  is  devoted  to  the  tus- 
sock moth,  which  is  illustrated  and 
described,  so  that  citizens  can  recog- 
nize and  destroy  the  cocoons  and  egg 
masses,  which  is  the  simplest  and 
most  economical  method  of  destroying 
the  pest. 

The  first  pamphlet  gives  a  short  his- 
tory of  the  establishment  of  the  office 
and  the  ordinance  governing  its  ac- 
tivities. 

The  second  pamphlet  is  an  argu- 
ment for  planting  and  caring  for  trees, 
gives  twelve  reasons  for  planting  them 
and  a  list  of  ten  cities  having  forestry 
departments  for  which  appropriations 
were  made  in  1908,  and  the  list  is  not 
complete.  The  appropriations  listed 
vary  from  $1,.504  in  Minneapolis,  Minn., 
to  $42,000  in  Newark,  N.  J. 

The  third  pamphlet  gives  some  of 
the  causes  destructive  of  tree  life,  pre- 
ventive remedies  and  suggestions  and 
directions  for  the  removal  of  dead 
trees  and  the  trimming  of  those  that 
are  unsightly. 

The  fourth  pamphlet  tells  what  trees 
to  ])lant  and  how  to  plant  them. 

This  is  a  good  beginning,  and  while 
results  are  slow,  the  forester  can  soon 
demonstrate  his  value  and  thus  secure 
the  financial  backing  he  must  have. 

Too  many  cities,  large  and  small, 
hesitate  to  attack  the  problem,  think- 
ing it  is  too  large  and  scattered  and 
that  there  will  be  too  many  objections 
from  property  owners  and  taxpayers, 
but  no  city  which  has  once  put  the 
matter  in  the  hands  of  a  competent 
board  with  expert  assistants  has  with- 
drawn its  support  entirely,  although 
the  size  of  appropriations  varies.  The 
failures  have  been  made  by  putting  the 
work  in  the  hands  of  incompetents,  for 
other  reasons  than  the  value  of  the 
work,  or  because  there  was  total  lack 


of  tact  in  the  executive  officers  or  be- 
cause they  were  not  given  time  enough 
to  demonstrate  the  value  of  their  work. 

The  problem  is  a  large  one,  but,  for- 
tunately, it  is  one  which  can  be  worked 
upon  with  large  or  with  small  re- 
sources as  may  be  necessary.  Results 
must  be  proportional  to  efficient  effort, 
however,  and  a  small  appropriation 
can  not  bring  the  results  of  a  large 
one,  other  things  being  equal. 

Beautiful  as  the  trees  of  many  of 
our  American  cities  are,  they  can  be 
greatly  improved  under  competent  su- 
pervision. The  cities  which  are  lack- 
ing in  this  regard  will  do  well  to  study 
the  New  Jersey  and  Pennsylvania 
laws,  which  have  been  explained  in 
this  magazine,  and  follow  their  meth- 
ods of  procedure  as  closely  as  possible. 


WOODS    FOR    BLOCK    PAVEMENTS. 

In  August,  1906,  the  city  of  Minne- 
apolis, Minn.,  and  the  U.  S.  Forestry 
Service  co-operated  in  laying  a  section 
of  pavement  on  Nicollet  avenue,  using 
several  different  kinds  of  wood,  creo- 
soted  with  several  proportions  of  creo- 
sote oil  and  laid  with  the  joints  mak- 
ing various  angles  with  the  curb. 

The  methods  of  treating  and  laying 
the  blocks  are  described  in  Munic- 
ipal    EXGINEERIXG,     vol.     XXXiV,     p.     14, 

and  a  plat  of  the  street  is  shown,  giv- 
ing the  locations  of  the  various  test 
sets  of  blocks.  There  is  also  a  table 
giving  the  results  of  traffic  censuses 
taken  on  several  days.  The  data  of  the 
experiment  are  also  given,  from  the 
point  of  view  of  the  government  engi- 
neer, in  Circular  No.  141  of  the  U.  S. 
Department  of  Agriculture. 

The  pavement  has  been  in  use  for 
about  three  years,  not  long  enough  for 
a  thorough  test,  but  some  judgment 
may  be  formed  of  the  relative  values  of 
the  woods  from  an  inspection  of  the 
wearing  surfaces.  Mr.  Andrew  Rinker, 
the  city  engineer  of  Minneapolis,  has 
rendered  such  a  judgment  and  says 
that  the  indications  are  that  the  vari- 
ous woods  should  be  arranged  in  the 
following  order  of  preference  for  pav- 
ing blocks:  Southern  pine,  Norway 
pine,  tamarac,  white  birch,  hemlock. 
Western  larch,  and  red  fir. 

Mr.  Rinker  thinks  that  for  streets  of 
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heaviest  tradic  Georgia  pine  should  he 
used,  and  lor  streets  of  medium  or 
light  trallle  Norway  i)ine,  tamarae, 
white  bireh  or  hemloek.  He  considers 
the  flr  a  failure,  possibly  because  a 
quick  growth  variety  was  used,  for  he 
expresses  the  o|)inion  that  if  a  closer 
fibred,  slower  growth  variety  had  been 
used  it  would  have  come  into  the  sec- 
ond class  above  named. 

These  results  are  interesting,  but 
not  particularly  new,  nor  are  they  yet 
sufliciently  differentiated  to  show  the 
effects  of  the  differences  in  amount  of 
creosote  and  the  effect  of  the  other 
conditions  noted. 

.Judging  from  some  of  the  Indianap- 
olis pavements,  it  will  be  necessary  to 
wait  more  than  ten  years  for  complete 
data.  The  pavements  made  of  blocks 
simply  dipped  in  creosote,  which  was 
the  earlier  practice  in  Indianapolis, 
showed  some  of  their  defects  within  a 
few  years,  say  four  or  five,  particularly 
their  strong  disposition  to  swell  when 
rained  upon  after  a  dry  spell.  Blocks 
which  were  treated  with  larger 
amounts  of  creosote  lasted  longer  be- 
fore showing  the  same  defect,  and 
those  treated  with  specially  refined  oils 
intended  to  be  as  nearly  insoluble  in 
water    and    as    nearly    non-volatiie    at 


atmospheric  temperatures  as  possible, 
lasted  still  longer.  Hut  no  treatment 
has  yet  been  able  (o  withstand  the  pro- 
tracted heat  and  drought  of  Indiana 
summers,  and  even  the  best  pavements 
sometimes  heave  from  expansion  under 
water  after  a  dry  spell,  wliether  in 
winter  or  summer. 

However,  the  highest  class  i)ave- 
ments  named  are  still  first-class  pave- 
ments, with  surfaces  practically  as  un- 
broken as  at  the  beginning,  some  of 
them  being  fully  ten  years  old.  And 
some  of  the  pavements  made  of  dipped 
blocks  are  in  almost  as  good  condition 
after  fifteen  years  or  more  of  life. 
However,  an  appreciable  proportion  of 
the  blocks  in  these  latter  named  pave- 
ments have  decayed  and  the  cost  of 
repairs  to  them  seems  to  be  materially 
greater.  There  is  not  sufficient  detail 
of  accounts  to  show  exactly  what  is  the 
difference  in  maintenance  charges. 

Mr.  Rinker  reports  little  trouble  from 
swelling  of  blocks,  and,  notwithstand- 
ing somewhat  higher  cost,  he  reports 
that  the  proportion  of  creosoted  block 
paving  laid  each  year  has  increased 
from  54V1>  per  cent  of  all  pavements 
laid  during  1906  to  7.5  per  cent  in  1909. 

Further  reports  will  be  awaited  with 
interest. 


THE  QUESTION 
DE:PARTnE:NT 


Xigrlit  Soil  Removal. 

I  am  at  present  interested  in  the  prob- 
lem of  the  removal  of  excrement  from  the 
city  by  means  of  carts  and  would  like  to 
have  any  data  or  information  you  can 
give  me  along  this  line. 

My  present  plan  is  as  below  given,  but 
I  would  like  any  information  bearing  on 
the  subject  whicli  you  can  furnish  me  with, 
as  the  project  is  in  the  formative  state 
or  stage. 

The  town  will  give  a  franchise  (or  ex- 
clusive contract),  if  legal,  to  some  one 
who  will  undertake  to  remove  from  the 
city  limits  at  stated  intervals  the  excre- 
ment from  houses,  dumps,  etc.,  and  under 
his  contract  can  collect  from  the  citizens 
a  certain  toll  or  sum  for  the  work. 

In  order  to  make  it  incumbent  upon  the 
citizens  to  patronize  this  person  operating 


the  carts,  an  ordinance  will  be  passed 
making  it  necessary  for  all  outhouses  to 
be  attended  to  at  stated  intervals,  and  the 
soil  carried  beyond  the  limits  of  the  city. 
Under  this  ordinance  the  citizens  would 
be   forced   to   patronize   the   carts. 

J.   A.   M'..   ,   S.   C. 

Chapin's  "Municipal  Sanitation  In  the 
United  States"  (t5)  gives  a  full  state- 
ment of  the  practice  in  many  cities  in 
the  United  States  regarding  the  removal 
of  nightTSoil,  from  the  ordinances  requir- 
ing and  regulating  the  removal  to  the 
charges  for  the  same  and  the  method  of 
collecting  them.  From  this  book  the  fol- 
lowing selection  is  made. 

If  the  city  has  no  system  of  sewers  and 
all  the  night-soil  must  be  removed  by  carts 
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it  will  probably  be  simplest  and  cheapest 
to  have  the  work  done  by  contract  or  by 
day's  labor  under  strict  regulations  made 
by  the  city.  The  cost  of  doing  the  work 
can  be  paid  out  of  the  city  treasury  from 
funds  raised  by  taxation,  since  practically 
every  one  gets  the  service,  or  it  can  be 
assessed  against  those  for  whom  the  work 
is  done  at  rates  fixed  by  tlie  ordinance. 

Where  there  is  a  sewer  system  every 
one  who  can  make  connection  with  the 
sewer  should  be  required  to  do  so,  reduc- 
ing the  cart  service  to  a  minimum.  In 
such  case  tliose  who  receive  the  benefit  of 
the  cart  servics  should  pay  for  it.  One 
of  the  simplest  methods  of  securing  good 
service  is  the  following:  The  person  de- 
siring to  iiave  a  vault  cleaned  applies  to 
the  proper  authority,  preferably  the  board 
of  health.  The  .sanitary  officer  ascertains 
the  dimensions  of  the  vault,  either  by  in- 
spection of  his  records  or  by  inspection  of 
the  vault,  and  issues  a  permit  for  the 
cleaning,  which  states  the  fee  which  must 
be  paid  for  the  cleaning,  the  amount  of 
the  fee  depending  upon  the  amount  of  ma- 
terial to  be  removed.  The  applicant  goes 
to  the  proper  city  official  or  to  a  bank 
designated  and  paj's  the  fee.  The  permit 
is  then  an  order  on  the  contractor  to  clean 
the  vault,  and  it  is  given  to  him  or  is 
deposited  in  a  locked  box  by  the  receiver 
of  tlie  fee,  from  which  these  orders  are 
taken  by  the  contractor  at  stated  times. 
If  the  work  is  done  l^y  the  city,  substitute 
foreman    for   contractor   in   the   ordinance. 

It  is  much  better  to  have  the  work  all 
done  by  a  single  contractor,  but  in  any 
event  the  charges  for  the  work  must  be 
fixed  by  ordinance  and,  in  case  there  is 
more  than  one  contractor  the  applicant 
for  permit  can  choose  liis  contractor  from 
those  licensed  by  the  city. 

Whether  there  are  one  or  more  con- 
tractors they  should  all  be  licensed  by  the 
board  of  health  on  evidence  of  ability  to 
do  the  work  carefully  and  according  to 
regulations,  and  if  there  are  several  li- 
censees they  should  either  be  put  under 
bond  or,  which  is  better,  be  required  to 
deposit  some  such  sum  as  $25  or  $50  from 
which  the  board  of  health  can  pay  for 
any  cleaning  up  or  repair  which  the  con- 
tractor fails  to  do  himself  within  the  limit 
of  the  time  fixed  by  the  ordinanc'  for 
completion  of  a  job.  This  time  varies  in 
different  cities  from  two  to  five  days. 
Should  a  contractor's  deposit  be  drawn 
upon  for  such  defects  in  his  work,  h<> 
should  not  be  given  any  more  orders  for 
work   until   he   has   renewed   it. 

An  in.spector  of  the  board  of  health 
should  in.spect  each  vault  aftor  it  is 
cleaned,  to  check  up  its  size  for  the  office 
records  and  to  see  that  it  was  properly 
cleaned  and  disinfected  according  to  the 
ordinance  or  the  regulations  of  the  board. 

At  the  end  of  each  month  the  contractor 
can  pre  .sent  his  orders  and  the  certificates 
of  inspection  of  the  work  done  under  them 
and  receive  his  pay  at  contract  price,  less 
any    sum    necessary    to    bring    his    deposit 


up  to  its  full  amount.  He  can  be  paid  the 
full  amount  collected  from  the  property 
owner  or  such  smaller  sum  as  may  be 
agreed  upon,  part  of  the  fee  going  to  pay 
the  city  expense  in  looking  after  the  mat- 
ter. This  method  of  paying  the  con- 
tractor and  that  of  looking  after  the  work 
are  much  more  satisfactory  than  it  would 
be  to  leave  tlie  arrangements  and  the 
settlement  with  the  contractor  to  the  prop- 
erty owner. 

Regarding  the  methods  of  doing  the  work 
Dr.  Chapin's  book  is  quite  full.  The  best 
method  seems  to  be  that  of  the  odorless 
excavator,  which  is  an  air-tiglit  tank  on 
wheels,  a  hand  or  gasoline  pump  capable 
of  pumping  up  the  material  and  forcing  it 
into  the  tank,  a  charcoal  fire  through 
which  to  pass  the  air  forced  out  of  the 
tank  by  pumping  the  liquid  in  a  suction 
hose  to  draw  the  liquid  up,  and  hose 
enough  to  reach  the  tank  wagon.  This 
does  good  service  at  reasonable  cost. 
Where  little  water  reaches  the  vault  or 
it  is  a  leaching  cesspool  in  dry  ground,  it 
may  be  necessary  to  pump  or  throw  some 
water  into  the  vault  to  make  it  possible 
to    pump    the   material. 

Far  less  satisfactory  are  water-tight 
barrels  with  air-tight  covers  which  can  be 
well  fastened  on,  to  be  filled  at  the  vault, 
carried  to  a  wagon  and  hauled  away.  It 
is  very  difficult  to  keep  the  barrels  clean 
on  the  outside  and  prevent  odor  from  them' 
as  they  are  handled  tlirough  the  street. 

All  tanks,  barrels  and  wagons  should  be 
thoroughly  washed  and .  disinfect^  d  imme- 
diately after  emptying.  All  work  should 
be  done  in  the  day  time. 

The  night-soil  can  be  used  for  fertiliz- 
ing", but  in  its  raw  state  requires  some 
time  for  incorporation  with  the  soil.  One 
city  provides  for  its  deposit  in  trenches 
not  less  than  3  feet  deep,  layers  not  to 
exceed  3  inches  in  depth  and  to  be  fully 
covered  with  drj'  earth.  By  using  a  suffi- 
cient area  of  land  a  good  share  of  it  can 
be  kept  under  cultivation  all  the  time. 
Pits  with  the  deposits  covered  with  not 
less  tlian  4  inches  of  earth  and  all  tiie  sur- 
rounding soil  kept  thoroughly  clean  re- 
quire less  area  of  ground  but  require  longer 
time  for  disappearance  of  the  nuisance 
of   opening   up   the  soil    again. 

Fees  for  the  work  run  from  $1.35  a 
cubic  yard  with  a  minimum  charge  of  $3, 
to  $5.40  a  cubic  yard. 

The  board  of  health  doubtless  has  power 
to  order  the  cleaning  of  a  vault  which  has 
become  a  nuisance,  or,  if  necessary,  to 
have  the  work  done  under  its  own  orders 
and  assess  the  cost  against  the  property  to 
be   collected  with   other   taxes. 

An  inspector  of  the  board  of  health  can 
pass  aroimd  and  serve  notices  to  clean 
vaults,  similar  in  form  to  the  permits  de- 
scribed above.  His  inspection  gives  the 
size  of  the  vault  and  he  fills  in  the  amount 
of  fee  to  bo  paid.  The  property  owner 
takes  the  notice  and  pays  the  fee  to  the 
proper  city  official,  when  the  notice  be- 
comes   an    order    to    the    contractor    to    do 
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tlif  work,  a.s  In  the  rase  of  the  ix-rmit. 

Or.  Cliapln'.s  IhhiIc  Kivr.s  a  nlllll^l^^  nf 
forni.s  (jf  notlcos,  iHTinits,  .sets  of  rf>?ula- 
tlon.s,  otc,   in  ii.si'  in  various  citie.s. 

All  articio  Kivintf  tlie  practice  in  a 
ninnhcr  of  oltlos  on  several  of  the  points 
al>ovi_'  covered  will  l)e  found  in  Municipal 

lO.N'lil.VEEUlNO,     vol.     XXXV,     p.     S. 


C'oHt    i»f   ripe    Sewers. 


I  wi.sh  information  r- K'aniing  tile  prices 
of  .sewers  of  S  and  l"-incli  pipe,  properly 
l.iltl  In  trenches,  sonn'tiine.s  10  feet  deep, 
which  must  he  hraci'd  In  places  and  har(i 
(liKKin*;  in  gent-ral,  fairly  lieavy  worlt. 
with  manholes  and  lainpholes  in  the  line. 
I  wiinlil  like  tlK-  average  pricfs  in  a  few 
localities  of  such  sewers  laid  to  true 
grade  by  inspection. 

M.  J.   D.,   Smethport.    Pa. 

Averape  prices  for  such  sewers  are  given 
in  the  Dtcember  number,  vol.  xxxvii,  p. 
SOS.  viz..  7.T  cents  a  foot  for  8-inch,  95 
cents  a  foot  for  10-inch,  $."?0  to  $40  each 
for  manhole,  and  $10  to  $1.")  each  for  lamp- 
holes.  The  following  figurt  s  have  been 
published  in  Munmcipai^  Engineering  : 

Vol.  vi,  p.  81.  Hannibal,  Mo.,  in  19  con- 
tracts for  S-inch  pipe  sewers  the  contract 
prices  ranged  from  28%  to  79  cents  a 
foot,  to  which  must  be  added  engineering 
and  supiTvision  cost. 

Vol.  xviii,  p.  110,  has  a  table  of  cost  of 
sewers,  ba.sed  on  labor  at  $1.50,  trench  18 
inches  more  than  diameter  of  pipe,  day's 
work  11  cubic  yards,  no  sheeting,  no  ma- 
cliinery,  no  water.  For  8-inch  pipe  the 
cost  of  trenching,  refilling  and  tamping  is 
16  cents  for  6-foot  trench.  22  cents  for  8, 
33  cents  for  10,  44  cents  for  12,  etc.  ;  cost 
of  laying  pipe  is  5  cents.  To  this  must 
be  added  cost  of  pipe  delivered  on  the 
trench,  cost  of  replacing  pavinienis.  if 
any.  contractor's  profit,  allowance  for 
water,  sheeting,  accidents,  etc.  Cost  of 
laying  10-inch  pipe  is  5  cents  also  and  cost 
of  trenching,  refilling  and  tamping  is  18 
c?nts  a  foot  for  6  feet  depth  of  trench,  23 
cents  for  S  feet.  3a  cents  for  10  feet,  47 
cents  for  12  feet,  59  cents  for  14  feet,  etc. 

Vol.  xxi,  p.  40,  has  an  article  on  cost  of 
sewer  construction  which  gives  cost  of  8- 
Inch  pipe  as  8  cents,  of  10-inch  13  cents  a 
foot,  within  50  miles  of  pipe  factory, 
freight  to  be  added  for  greater  distances. 
There  is  a  diagram  giving  cost  of  trench- 
ing, refilling  and  tamping,  whicli  gives  25 
cents  as  tlie  cost  for  10  feet  depth  of  trench 
for  8-inch  pipe  and  29  cents  for  10-inch 
pipe.  Sheeting  is  estimated  to  vary  from 
5  to  12 ',2  cents  a  foot  for  trenches  less 
than  10  feet  deep  and  25  to  75  cents  for 
trenches  10  to  20  feet  deep  for  driving  and 
removing. 

Vol.  XXXV,  p.  195,  gives  sheeting  cost 
in  Peoria  as  10  to  25  cents  per  foot  of 
trench  for  driving  and  removing,  in 
trenches   8   to   16   feet  deep. 

Vol.  XXX,  p.  329,  gives  prices  at 
Marysville,  Kan.,  by  contract  as  50  cents  a 
foot  for  10-inch  and  36  cents  for  8-inch 
pipe,  manholes  $28  and  lampholes  $7.     At 


J.-lferscn  <'lty,  furnishuik'  .mhI  laying  10- 
Incli  plpi*  cost  17  cents  and  <'Xcavallon  and 
back-filling  cost  19',»  cents  if  less  than  6 
feet  deep;   25  cents  If  6   to  8  ;  32  cents  If 

5  to  10;  42  cents  if  10  to  12,  etc..  making 
49  cents  a  foot  for  total  of  the  two  ilems 
for  10-Inch  pipe.  Manhole  cost  $22  If  5 
feet  deep  and  $3  for  each  additional  foot, 
or  $47  if  10  feet  deep.  In  another  J.fT.-r- 
son  City  contract  the  cost  of  S-lneh  plr)e 
laid  was  18  cents,  and  of  trenching  and 
back-filling  8  to  10  feet  deep  was  35  cents, 
making  a  total  for  the  two  items  of  53 
cents.  Ten-inch  pifjo  cost  37  cents  a  foot 
laid,  which  would  make  the  total  cost  in 
trench  8  to  10  fe-t  deip,  72  cents.  Man- 
holes  cost  $37  if  less  than  6  feet  deefi  an<l 
$2.50  for  each  foot  over  5  feet,  making 
$49.50   if  10  feet  deep. 

A  rtccnt  report  of  the  New  Orleans 
sewerage  and  water  board  shows  the  fol- 
lowing: For  8-inch  pipe  laid  by  the  city 
by  day  labor,  6  to  8  feet  deep,  the  cost 
was  79 '/2  cents;  when  8  to  10  fe"t  deep, 
$1.04  ;  when  10  to  12  feet  deep,  $1.94.  Ten- 
inch  pipe  8  to  10  feet  deep  cost  $2.37  a  foot, 
and  when  10  to  12  fc  t  deep  cost  $2.91  a 
foot.  Thesf?  prices  include  everything 
complete.  The  average  prices  of  man- 
holes built  under  contract  were  $42.50  if 
less  than  6  feet  deep.  $51  if  6  to  8  feet 
deep,  $60.24  if  8  to  10  feet  deep.  $75.10  if 
10  to  12  feet  deep.  The  average  contract 
prices  for  8-inch  sewers  complete  were  67 
cents    less    than    6    feet    deep.    82    cents    if 

6  to  8  fert  deep,  $1.09  if  8  to  10  feet  deep, 
$1.46  if  10  to  12  feet  deep,  $2.13  if  12  to 
14  feet  deep.  For  10-inch  pipe  the  aver- 
age prices  were  $1.18  if  6  to  8  feet  deep. 
$1.48  if  8  to  10  feet  deep.  $1.87  if  10  to 
1 2  feet  deep,  etc.  Water  is  troublesome 
for  ntarly  the  whole  depth  of  the  trench 
in  New  Orleans  and  sheeting  is  expensive. 

The  last  annual  report  of  the  city  engi- 
neer of  Salt  Lake  City.  Utah,  contains 
some  figures  of  total  cost  of  s?wers,  in- 
cluding manholes,  fiush  tanks,  etc.  The 
8-inch  sewers  in  this  list  vary  in  price  from 
92  cents  to  $2  a  foot.  The  flush  tanks  and 
manholes  add  from  20  to  25  cents  a  foot 
to  the  average  cost  of  the  sewer  alone. 

In  Ogden's  "Sewer  Construction"  ($3) 
several  examples  of  costs  of  construction 
are  given.  In  Atlantic.  Iowa,  trenching 
and  back  filling  cost  14.8  c- nts  a  foot  for 
10-inch  pipe  in  trench  6.6  feet  deep;  pipe 
laying  cost  1.3  cents  a  foot.  At  Center- 
ville,  Iowa,  trenching  and  back  filling  cost 
28  cents  for  8-inch  pipe  in  trench  aver- 
aging about  7H  feet  deep  and  pipe  laying 
1.7  cents.  This  book  would  be  of  much 
value  in  posting  up  on  the  matters  in- 
cluded in  the  question. 

It  will  thus  be  seen  that  there  are  large 
variations  in  cost  of  sewers,  due  to  condi- 
tions of  which  there  are  no  statements,  if, 
in  fact,  it  were  possible  to  make  any 
statements.  The  general  average  prices 
stated  in  the  first  paragraph  may  be  as- 
sumed as  reasonably  safe  for  any  but  most 
exceptionally  difficult  construction. 
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Cities  Using:  Concrete  Pipe  Sewers. 

We  desire  the  names  of  towns  and 
cities  that  have  installed  and  are  now  in- 
stalling sewer  systems  using  cement  or 
concrete  pipe  for  other  other  than  storm 
water  sewers.       W.  T.  W.,  Reidsville,  N.  C. 

There  are  many  articles  in  back  num- 
bers of  Municipal  Engineering  on  this 
subject.  Those  in  the  July  number,  vol. 
xxxvii,  pp.  34  and  35,  give  names  of  some 
cities  and  references  to  previous  articles. 
The  use  of  concrete  sewers  is  now  so  gen- 
eral that  the  full  list  of  cities  using  them 
would  be  very  long.  The  following  list 
may  be  taken  as  representative : 
Mobile,  Ala.,  storm,  pipe. 
San  Francisco,  Cal.  ;  San  Bernardino, 
water,  pipe. 

Denver,  Colo.,  water,  pipe. 
Hartford,    Conn.,    pipe    and    monolithic ; 
New  Britain,  monolithic ;  Norwalk,  pipe. 

Dover,  Del.,  pipe ;  Wilmington,  com- 
bined and  intercepting,  pipe. 

Savannah,  Ga.,  storm,  pipe ;  Macon, 
pipe. 

Boise,  Ida ;  monolithic. 
Chicago,  111.,  combined,  pipe  and  mono- 
lithic ;  East  St.  Louis,  monplithic ;  Mat- 
toon,  drainage,  monolithic;  Paris,  plain 
and  reinforced  ;  Savanna,  pipe  ;  Waukegan, 
pipe. 

Brazil,  Ind.,  monolithic ;  Elkhart,  pipe ; 
Gary  ;  Huntington,  monolithic  ;  Indianap- 
olis, combined  and  interceptin^g,  pipe  and 
monolithic,  plain  and  reinforced  ;  Michigan 
City,  pipe  ;  Richmond,  reinforced,  pipe  and 
monolithic ;  South  Bend,  reinforced  pipe 
and  monolithic ;  Wabash  pipe  and  mono- 
lithic. 

Boone,  Iowa,  concrete  pipe  ;  Cedar  Falls, 
monolithic ;  Clinton,  combined,  monolithic, 
reinforced ;  Iowa  City,  plain  pipe ;  Sioux 
City,  monolithic. 

Louisville,  Ky.,  reinforced. 
New  Orleans,  La.,  monolithic. 
Bangor,    Me.,    pipe;    Portland,    over    20 
years  old. 

Baltimore,  Md.,  sanitarj%  pipe  and  mon- 
olithic,  reinforced. 

Everett,  Mass.,  monolithic  and  reinforced 
pipe ;  New  Bedford,  monolithic  and  pipe 
over  20  years  old ;  Newton,  monolithic ; 
Springfield,  monolithic  and  pipe  20  years 
old  or  more ;  Worcester,  monolithic  and 
pipe. 

Battle  Creek,  Mich.,  monolithic ;  Bay 
City,  monolithic  and  pipe  ;  Coldwater,  com- 
bined, concrete  block ;  Ford,  pipe ;  Grand 
Rapids,  combined  and  drainage,  pipe  and 
monolithic,  reinforced  ;  Jackson,  rein- 
forced ;  Kalamazoo,  monolithic ;  Manistee, 
pipe  about  20  years  old. 

Albert  Lea,  Minn.,  monolithic  ;  New  Ulm, 
monolithic;  Red  Wing,  monolithic. 

Kansas  City,  Mo.,  monolithic ;  Lexing- 
ton, monolithic;  St.  Joseph,  combined,  re- 
inforced pipe. 

Billings,    Mont.,    reinforced    pipe ;    Great 
Falls,  combined,  monolithic  ;  Helena,  pipe. 
Concord,  N.  H.,  monolithic  ;  Dover,  mon- 
olithic   and    pipe,    15    years    old   or    more ; 
Portsmouth,  monolithic  and  pipe. 


Atlantic  City,  X.  J.,  sanitary,  reinforced 
pipe ;  Hoboken,  very  old ;  Newark,  storm 
sewers  and  water  conduits,  monolithic  and 
pipe,  reinforced ;  Plainfield,  reinforced 
block,  pipe  and  monolithic ;  Rutherford, 
pipe. 

Brooklyn,  N.  Y.,  combined,  pipe,  natural 
cement  sewers  42  years  old,  Portland  ce- 
ment sewers  about  10  years  old ;  Haver- 
straw,  reinforced  pipe ;  Bronx  boro.  New 
York,  reinforced  monolithic ;  Watertown, 
pipe  and  monolithic,  reinforced. 

Chillicothe,  O.,  monolithic  and  pipe ; 
Cleveland,  monolithic,  pipe  and  block,  re- 
inforced ;  Columbus,  combined  and  inter- 
cepting, monolithic  and  pipe,  reinforced ; 
Dayton,  monolithic,  reinforced  ;  Lancaster, 
reinforced  pipe;  Nom'ood  (Cincinnati), 
monolithic ;  Sandusky,  monolithic  and 
pipe,  reinforced ;  Springfield,  monolithic ; 
Toledo,  monolithic  and  reinforced  pipe. 

Toronto,  Ont.,  water,  reinforced  pipe. 

Portland,  Ore.,  monolithic,  and  pipe  2  0 
years  old. 

Allentown,  Pa.,  monolithic ;  Altoona, 
monolithic  ;  Clearfield,  monolithic  ;  Craf  ton 
(Pittsburg),  reinforced  pipe;  Harrisburg. 
monolithic;  Oil  City,  monolithic;  Reading; 
Stroudsburg,  monolithic ;  Williamsport, 
monolithic. 

Pawtucket,  R.  I.,  pipe  and  monolithic ; 
Providence,  monolithic. 

Columbia,  S.  C,  storm,  reinforced  pipe. 

Aberdeen,  S.  D.,  plain  and  reinforced 
pipe. 

Knoxville,  Tenn.,  coinbined  and  drain- 
age,  monolithic  and   reinforced  pipe. 

San  Antonio,   Tex.,  monolithic. 

Salt  Lake  City,  Utah,  combined  and  in- 
tercepting, monolithic. 

Bellingham,  Wash.,  pipe  and  monolithic  ; 
Seattle,  monolithic. 

Baraboo,  Wis.,  monolithic  and  rein- 
forced pipe;  Fond  du  Lac,  monolithic; 
Janesville,  reinforced  pipe ;  ]Milwaukee, 
combined,  nearly  50  years  old,  both  nat- 
ural and  Portland  cement,  pipe  and  mono- 
lithic ;  Oshkosh,  pipe  ;  Superior,  pipe ;  To- 
mah,  drainage,  reinforced  pipe  ;  West  Al- 
lis,  water,  reinforced  pipe. 

Monterey,  Mex.,  water,  reinforced  pipe. 


Size  of  Sewer — Cost  of  Septic  Tank. 

1.  What  is  the  best  size  sewer  to  use 
in  a  town  of  5,000  or  6,000  population?  I 
mean  the  main  sewer,  first,  then  the  size 
of  the  branches. 

2.  What  is  the  best  kind  of  pipe  to 
use  for  same? 

3.  What  would  be  the  cost  of  a  septic 
tank  to  handle  the  sewage  from  the  same 
size  town  and  what  expense  would  there 
be  operating  same?  B.,  ,  Okla. 

1.  The  size  of  sewer  depends  upon  the 
amount  of  water  used,  whether  sewage 
only  is  to  be  carried  or  storm  water  also, 
the  gradient  of  the  pipe,  etc.  It  is  there- 
fore not  possible  to  answer  this  question 
definitely.  No  branch  should  be  less  than 
8  inches  in  diameter,  unless  it  is  very  short 
and  has  only  one  or  two  connections.  The 
main   sewer  might  be   10   or   12   inches   in 
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cllunitter  if  tho  fall  Is  la-avy,  or  may  bo 
15  to  18  Inches  In  diameter  If  there  is  but 
little  fall,  and  the  sewers  are  used  for 
house  drainage  only.  If  street  drainage 
also  is  to  bo  carried,  no  economical  choice 
can  be  made  without  full  information  re- 
K'iirding  rainfall,  character  of  territory, 
paveinent-s,  system  of  grades,  area  cov- 
ered, gradients  possible  In  sewers,  etc.,  etc. 

2.  \'itrined  clay  jilpe  is  most  commonly 
u.sed.  The  use  of  well-made  concrete  pipe 
is  growing.  This  question  Is  to  be  an- 
swered most  economically  from  a  com- 
parison of  cost  of  the  two  kinds  of  pipe. 

3.  The  cost  of  septic  tank  depends  on 
location,  amount  of  excavation  or  fill,  ne- 
cessity for  protection  from  high  water, 
and  for  extension  of  outlet  sewer,  whether 
a  building  is  erected  over  it,  method  of 
discharge,  etc.  Possibly  filters  as  well  as 
septic  tanks  may  be  necessary.  The  tanks, 
with  cheap  building  over  them,  will  cost 
from  $1,200  to  $2,500,  according  to  details 
required,  and  filter  beds  would  perhaps 
double  the  cost,  or  more,  if  much  grading 
is  necessary  to  prepare  them  and  it  is 
nec'S.sary  to  pump  the  sewage  to  them. 
Tanks  alone  would  probably  not  cost  more 
than  $50  a  year  for  care,  if  they  are  put 
in  charge  of  a  city  employe  who  has  some 
spare  time  and  he  hires  the  labor  occa- 
sionally necessary  for  cleaning  and  keep- 
ing in  operation.  The  filters  would  re- 
quire considerably  more  attention  if  they 
are  needed. 

A  consulting  engineer  can  easily  save 
the  town  his  fee  by  the  saving  he  can 
make  in  cost  of  first  construction  or  in 
later  cost  for  reconstruction  by  his  adapta- 
tion of  the  plans  to  the  work  to  be  done. 


Ordinance    Regidating    Domestic    Animals, 
Etc..  in  City. 

I  would  like  a  copy  of  an  ordinance  reg- 
ulating chickens,  etc.,   running  at  large. 
S.  D.  HoDGDON.  City  Attorney, 

Webster  Grove,  Mo. 

Following  is  an  ordinance  which  may 
cover  the  case  : 

1.  Be  it  ordained,  That  it  shall  be  un- 
lawful for  the  owner  of  any  bull,  bullock, 
steer,  cow,  heifer,  calf,  horse,  marc,  colt, 
mule,  jack,  jenny,  goat,  sheep,  hogs  or 
swine  of  any  kind,  geese  or  ducks  (or 
chickens),  to  suffer,  permit  or  allow  the 
same  to  run  at  large  in  any  public  street, 
alley  or  unenclosed  commons  of  this  city, 
or  in  any  one  of  the  public  parks  of  said 
city.  Any  person  violating  any  of  the 
provisions  of  this  ordinance,  upon  convic- 
tion thereof,  shall  be  fined  in  any  sum  not 
more  than  $50. 

2.  It  shall  be  the  duty  of  the  police  to 
take  up  and  impound  all  cows,  etc.,  etc., 
found  running  at  large  within  the  corpo- 
rate limits  of  this  city,  and  to  keep  and 
confine  the  same  in  a  proper  pound,  to  be 
provided  for  that  purpose,  until  redeemed 
or  otherwise  disposed  of  as  hereinafter 
provided. 

3.  It  shall  be  the  duty  of  the  Superin- 


li-iidi  lit  of  I'dIIco  to  imm<-<liately  give  no- 
llt'i-  in  writing  to  the  owner  of  any  animal 
taken  u\t  and  impounded,  if  known  to  him  ; 
(if  not  known,  method  and  places  of  post- 
ing notices  are  provided). 

4.  If  the  owner  or  owners  of  any  such 
animal,  so  taken  up  and  impounded  under 
the  provisions  of  this  ordinance,  at  any 
time  before  the  sale  thereof,  shall  demand 
such  animal,  said  Superintendent,  upon 
payment  first  made  of  all  costs,  fees  and 
expenses,  shall  surrender  the  same  to  such 
owner;  but  If  any  such  animal  shall  not 
be,  by  the  owner  thereof,  redeemed,  and 
all  fees,  charges  and  expenses  paid  within 
five  days  after  being  adverti-sed,  as  pro- 
vided in  Sec.  3  of  this  ordinance,  It  shall 
be  the  duty  of  said  .Superintendent  to  .sell 
such  animal  at  public  auction  to  the  high- 
est bidder,   for  cash. 

5.  The  proceeds  arising  from  such 
.sales,  after  the  payment  of  all  fees,  costs 
and  expenses,  shall  be  by  said  Superin- 
tendent of  Police  paid  into  the  city  treas- 
ury, and  such  treasurer,  upon  proper  evi- 
dence of  ownership,  shall  pay  the  .same 
to  the  owner  of  the  animal  sold  ;  and  if 
no  owner  or  proper  claimant  shall  appear 
within  six  months  from  the  time  the 
money  was  received,  the  treasurer  shall 
cause  the  moneys  so  received  to  remain 
as  part  of  the  general  fund  of  the  city. 

6.  It  shall  be  the  duty  of  the  Superin- 
tendent of  Police  to  prepare  a  pound  for 
the  safe  keeping  of  animals  taken  up  and 
impounded  under  the  provisions  of  this 
ordinance. 

7.  It  shall  be  the  duty  of  such  Super- 
intendent of  Police  to  carefully  attend  to 
and  provide  the  animals  taken  up  with 
the  necessary  food  and  water,  or  cause  the 
same  to  be  done. 

8.  Said  Superintendent  of  Police  shall 
be  allowed  the  following  fees:  For  taking 
up  and  impounding  each  animal  embraced 
within  the  terms  of  this  ordinance,  the 
sum  of  50  cents  per  head  (which  shall  be 
paid  by  the  owner  of  such  animal  before 
the  same  shall  be  released),  and  the  sum 
of  50  cents  per  head  for  every  12  hours 
or  fractional  part  thereof  in  excess  of  4 
hours,  in  which  such  animal  or  animals 
are  impounded,  for  the  expenses  of  feed- 
ing and  caring  therefor.  And  said  Super- 
intendent shall  be  allowed  the  further  sum 
of  25  cents  per  head  for  making  sale. 
All  such  fees,  costs  and  expenses  shall  be 
paid  by  the  owner  of  such  animal  before 
it  shall  be  released.  In  case  of  sale,  the 
Superintendent  shall  have  the  right  to  re- 
tain the  same  out  of  the  proceeds  of  the 
sale. 

9.  Appropriation  for  constructing 
pound. 

10.  Repealing   former  ordinances. 

11.  Date  of  taking  effect  of  ordinance. 

Some  of  the  provisions  of  dog  ordi- 
nances may  be  applied  to  other  animals 
or  birds.  Dog  ordinances  will  be  found  in 
Municipal  Engineering,  vol.  xxxvii,  p. 
38.  and  vol.  xxx.  p.  350. 

Ill    :Miothir   city    "stock    limits"    are   de- 
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fined,  within  which  it  is  not  lawful  for 
stock  to  run  at  large.  There  is  also  a 
penalty  for  taking  stock  from  an  enclosed 
lot  and  driving  it  to  the  pound  ;  also  one 
for  breaking  into  the  pound  and  driving 
animals  out,  each  being  $5  to  $25,  as  as- 
sessed by  police  judge.  Stock  policeman 
receives  $50  a  month.  Pound  keeper  re- 
ceives fees.  Fees  for  the  pound  are  50 
cents  for  catching  animal,  50  cents  a  day 
for  taking  care  of  horse,  cow  or  like  ani- 
mal;  25  cents  a  day  for  hog,  sheep,  goat, 
or  other  small  animal,  also  cost  of  adver- 
tising in  case  owner  is  unknown.  A  pen- 
alty of  $5  for  draft  animals  and  $3  for 
cows  and  small  animals  is  also  assessed. 
Chickens,  ducks,  geese  or  other  fowls  are 
included  in  the  ordinances,  the  penalties 
being  $1  for  a  single  fowl  and  $5  for  a 
flock  running  at  large  alone.  Other  pro- 
visions are  as  in  the  ordinance  above 
quoted. 


Surveyor's  Tapes. 

Where  can   I  get  good   tapes? 


M.   J.   D., 


-,   Pa. 


Names  of  manufacturers  and  dealers  in 
steel  and  other  tapes  will  be  found  in  the 
"Business  Directory,"  published  in  each 
number  of  Municipal  Engineering,  under 
the  headings  "Steel  Tape"  and  "Survey- 
ors'   Instruments." 


Plans  for  Municipal  Buildings. 

Can  you  advise  where  I  can  get  a  book 
of  sketch  plans  of  municipal  buildings. 
Also  names  of  architects  that  would  sketch 
up  plans  of  a  proposed  municipal  building 
with  view  of  furnishing  the  final  plans. 
T.  P.,  Borough  Engineer,  ,  Pa. 

There  are  two  American  books  answer- 
ing the  description  as  to  requirements. 
one  being  Bicknell's  "Public  Buildings" 
($2.50),  and  one  Palliser's  "Court  Houses, 
Village,  Town  and  City  Halls,  Jails,  Etc." 
($2.00).  Clifford  A.  Tinker,  5  Elm  Park 
block,  Westfield,  Mass.,  may  supply  the 
desired  sketches. 


Cost   of   Wooden   Block    Paving   in 
Indianapolis. 

I  am  told  that  there  is  a  considerable 
amount  of  wood  block  paving  in  Indianap- 
olis. Can  you  give  us  the  names  and  ad- 
dresses of  any  persons  who  would  be  able 
to  give  us  figures  as  to  costs,  etc.,  of  such 
pavements.  laid  in  Indianapolis?  We  are 
anxious  to  obtain  all  possible  recent  data 
on   this  subject. 

R.   E.    M.,   Cincinnati,    O. 

The  liids  for  paving  in  Indianapolis  are 
received  upon  the  linear  foot  of  len.gth  of 
each  side  of  the  street,  and  include  "all  the 
work,  excavation,  curb,  gutter,  drainage 
appurtenances,  foundation  and  wearing 
surface,  and  any  extra  areas  of  street  and 
alley  intersections,  etc.  Only  an  approx- 
imate idea  of  the  cost  of  each  item  can 
therefore  be  obtained  from  a  study  of  the 
bids  and  the  plans  and  sp<  cifications.  The 
city  engineer  is  required  by  law  to  make 
an   estimate   of   the  cost  of   the   pavement 


as  a  limit  beyond  which  contractors  can- 
not go  in  their  bids.  For  the  purposes  of 
these  estimates  he  has  an  estimate  of  the 
unit  cost  of  each  item.  In  Municipal  En- 
gineering, vol.  xxxvii,  p.  152,  is  an  article 
on  "Cost  of  Pavements,"  in  which  the  cost 
per  square  yard  in  Indianapolis  for  creo- 
soted  wooden  blocks  on  6-inch  concrete 
foundation,  with  sand  cushion  and  asphalt 
or  tar  filler,  is  given  as  $2.40.  The  article 
is  based  on  statistics  collected  by  a  com- 
mittee of  the  Illinois  Society  of  Engineers 
and  Surveyors,  and  gives  prices  for  six 
cities,  ranging  from  the  Indianapolis  price 
as  a  minimum  to  $3.49  at  Chicago  as  a 
maximum.  Another  article  on  p.  177  of 
the  same  number  gives  a  compilation  of 
prices  taken  from  the  monthly  reports  in 
Municipal  Engineering  of  contracts 
awarded.  In  this  the  prices  for  creosoted 
wood  block  pavement  vary  between  $1.75 
in  Detroit.  Mich.,  and  $3.72  in  Pihladel- 
phia,  the  Chicago  price  being  quoted  at 
$2.89. 

It  will  be  necessary  to  write  to  the 
boards  of  public  works  of  the  various 
cities  for  greater  detail  with  respect  to 
items  and  conditions,  from  which  to  deter- 
mine the  reasons  for  the  variations  in  the 
quoted  prices. 


Design    for    l,evel    Macadam    Street. 

Kindly  send  me  list  and  prices  of  books 
on  road  and  street  making.  The  council 
here  proposes  putting  in  concrete  curb 
and  macadamizing  the  full  width  of  the 
streets  in  the  business  section.  The  diffi- 
culty is  that  the  town  (2,000  population) 
is  on  a  dead  level  plain  and  it  is  a  hard 
matter  to  get  drainage.  By  laying  sur- 
face drains  it  is  possible  to  get  an  outlet 
some  half  mile  from  the  center  of  town. 
Is  it  practicable  to  make  the  center  line 
of  the  street  level  and  by  putting  in  catch- 
basins  at  frequent  intervals,  to  drain  the 
street  by  false  grading  the  gutters  when 
they  aro  made  of  macadam,  and  what 
should  be  the  minimum  fall  for  the  gut- 
ter? Are  concrete  crossings  a  success  on 
macadam  roads? 

H.  E.,  ,   B.   C. 

Byrne's  "Highway  Construction"  ($5)  ; 
Baker's  "Roads  and  Pavements"  ($5)  ; 
Aitken's  "Road  Making  and  Mainte- 
nance ;"  Morrison's  "Highway  Engineer- 
ing" ($2.50)  :  Spalding's  "Text  Book  on 
Roads  and  Pavements"  ($2)  ;  Elsden's 
"Roads"  (5  shillings)  ;  Tillson's  "Street 
Pavements  and  Paving  Materials"  ($5)  ; 
Judson's  "City  Roads  and  Pavements" 
($2),  and  "Road  Preservation  and  Dust 
Prevention*'  ($1.50)  are  the  principal 
books  on  road  and  street  making,  ar- 
ranged in  the  order  of  their  relative  value 
for  the  conditions  given  in  the  letter. 

If  the  street  is  kept  reasonably  clean 
and  in  good  repair,  the  longitudinal  sec- 
tions can  probably  be  worked  out  in  some 
such  way  as  that  suggested.  It  is  very 
seldom  that  there  is  not  some  such  fall 
as  0.5  foot  per  hundred,  and  if  there  is  so 
much  a  clean  gutter  will  carry  off  the 
water.  A  good  wide  concrete  or  brick 
gutter  will  help  much  in  the  drainage,  but 
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it  will  l)t>  necessary  to  keep  the  roadway 
III  Kood  repair  next  the  edge  of  the  gutter, 
so  that  the  water  will  not  stand  along 
that  edge  or  pereolate  too  freely  Into  the 
siihsiiil  along  its  vertical  surface. 

In  a  business  street  the  traffic  should  be 
fairly  well  distributed  over  the  whole  area, 
anil  It  will  be  if  the  macadam  Is  not  too 
wide.  The  country  traffic  on  such  a  street 
in  a  small  town  la  often  very  heavy,  so 
that  it  is  not  safe  to  make  too  delinite  a 
recommendation  as  to  the  width,  but  il  is 
probable  that  4  0  feet  between  curbs  will 
bo  ample  or  more  than  ample,  especially 
as  it  should  have  a  commendable  ten- 
dency to  reduce  the  amount  of  hitching 
and  standing  of  teams  along  the  gutter, 
where  the  horses  may  soon  dig  out  the 
macadam  and  give  chance  for  much 
trouble. 

The  center  line  of  the  street  can  be 
made  level  or  on  a  straight  grade  with  a 
slight  fall,  if  necessary,  but  the  cross- 
drainage  of  the  street  will  require  the 
maximum  usual  crown  at  the  points  where 
the  summits  in  the  gutters  occur,  so  that 
the  crowning  will  be  excessive  where  the 
glitters  are  deep.  The  writer  has  put  two 
summits  and  three  catchbasins  on  a  nearly 
level  block  of  asphalt  pavement,  on  each 
side  of  the  street,  with  reasonable  success, 
keeping  the  center  line  of  the  street 
straight  and  on  the  average  slope,  because 
of  a  street  car  line.  He  would  prefer, 
however,  where  it  is  possible,  to  give  the 
street  an  undulating  grade  along  the  cen- 
ter, with  summits  at  the  centers  of  the 
blocks  or  other  convenient  points,  and  low 
points  with  catchbasins  at  the  corners  of 
the  intersecting  streets.  In  such  cases  the 
crowns  can  be  varied  both  ways  from  the 
usual  maximum,  and  the  necessary  fall  to 
secure  good  drainage  in  the  gutters  can  be 
increased  or  can  at  least  be  divided  be- 
tween the  center  line  and  the  gutters,  so 
that  the  crown  and  the  depth  of  gutter 
will  nowhere  be  excessive. 

Concrete  crossings  on  macadam  roads 
can  be  made  very  successful.  In  a  cold 
climate  they  must  be  made  very  deep  and 
heavy  and  should  be  sloped  off  each  wa.v 
to  make  the  attack  of  wagon  wheels  upon 
them  as  easy  as  possible.  If  the  macadam 
is  kept  in  good  condition  there  will  be  no 
trouble,  but  even  in  earth  streets,  where 
the  mud  is  sometimes  very  deep,  the  con- 
crete, crossings  keep  their  places,  if  well 
constructed. 


Manufacture  of  PavinK   Brick. 

Will  you  kindly  send  me  the  title  and 
price  of  some  good  publication  on  the 
manufacture  of  vitritied  paving  brick,  and 
oblige?  W.   S.  C,  Billings.  Mont. 

There  has  not  been  much  demand  for 
books  on  the  manufacture  of  vitrified  pav- 
ing brick,  the  literature  on  qualities  and 
tests  being  sufficient  for  the  engineers  and 
other  users  of  brick,  and  the  technical 
part  of  brick  manufacture  being  so  modi- 
fied by  the  qualities  of  tlie  materials  and 
the  apparatus  selected  that  no  one  has  y>  t 


attempted  to  write  a  book  giving  the  tech- 
nology of  paving  brick  manufacture.  Hume 
years  ago  Prof.  If.  A.  \\'heeler  wrote  a 
littlf  book  on  "Vitrlrted  Paving  Brick" 
($1),  which  give  a  good  general  d<-'serip- 
tion  of  till'  processes,  and  ean  probably 
be  oblaiiiid,  and  W.  \V.  Wallace  wroti-  a 
still  smaller  book  on  "Brick  Paveni'-nts" 
(.">()  cents),  which  al.so  contains  a  brief 
description  of  the  manufacture  of  the 
brick.  Baker's  "Uoads  and  Pavetnents" 
i$'))  gives  a  few  pages  to  a  brief  descrip- 
tion  of   brick   manufacture. 


Conrreting:    in    Fre^zlnif    Wt-utlu-r. 

I  would  like  to  have  some  information 
about  using  cement  in  freezing  w<ather, 
how   to   help  it   resist   thi-   frost. 

J.  T.  P.,  C^arnegie,  Pa. 
The  amount  of  cold  which  concrete  will 
stand  without  injury  is  sometimes  surpris- 
ing, but  when  it  is  injured  reconstru<'tion 
is  probably  necessary,  so  that  it  is  well 
to  keep  on  the  safe  side.  The  small 
amount  of  heat  necessary  to  protect  the 
concrete  during  the  time  of  taking  its  set 
is  also  quite  surprising.  Heating  of  the 
materials  is  often  <-ffective,  but  is  not 
(luite  on  the  right  principle,  since  the  con- 
crete is  not  likely  to  be  injured  during  the 
process  of  mixing  unless  the  txposure  is 
greater  than  the  men  should  be  forced  to 
stand,  and  the  warmed  materials  are  cool- 
ing during  the  process  of  mixing  and  plac- 
ing, so  that  during  the  period  of  .setting 
they  may  be  reduced  to  a  temperature  too 
low  for  safety.  Almost  any  .sort  of  cover 
which  is  not  too  well  ventilated,  and  a  lit- 
tle heat,  from  steam  pipe,  salamander  or 
even  lantern,  will  do  wonders  in  keeping 
the  temperature  of  the  surface,  and  ther<- 
fore  of  the  whole  mass,  high  enough  to  al- 
low the  setting  to  take  place,  evtn  if  it  is 
delayed  l)y  the  low  temperature.  A  brief 
discussion  of  the  reasons  for  trouble  from 
freezing  of  concrete  will  be  found  in  Mu- 
xiciPAL  Engineering,  vol.  xxxvi,  p.  111. 
The  results  of  some  experiments  on  the 
effect  of  cold  upon  concrete  are  given  on 
p.  114.  The  low  temperatures  of  41  and 
34  degrees  show  higher  strength  of  bri- 
quets than  the  higher  temperature  of  72 
degrees,  so  that,  if  the  temperature  during 
setting  can  be  raised  barely  above  freezing 
point,  better  concrete  than  that  obtainable 
in  the  summer  results.  On  p.  3 SO  is  an- 
other article  giving  results  of  experiments 
with  like  showing,  and  also  showing  the 
results  of  keeping  concrete  at  zero  tem- 
perature for  various  periods  and  then  rais- 
ing the  temperature  to  70  degrees  for  one 
and  seven  days.  Several  methods  of  pre- 
venting freezing  are  described  in  detail, 
including  salt  for  temperatures  above  22 
degrees,  heating  materials  and  protecting 
the  top  of  the  work.  A  combination  of 
the  last  two  is  considered  the  best.  Forms 
should  be  kept  on  much  longer  in  cold 
Weather  and  not  removed  until  close  in- 
spection shows  that  removal  is  safe. 
Other  articles  will  be  found  in  earlier 
numbers. 
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Arc  and  Other  Electric  Ligrhts. 

Will  you  kindly  give  us  information  re- 
garding incandescent,  tungsten  and  tanta- 
lum street  lighting,  as  compared  with  arc 
street  lighting?  This  town  is  now  par- 
tially lighted  by  arcs,  and  the  city  council 
now  has  under  consideration  the  matter 
of  changing  the  system  for  the  greater 
part  of  the  town,  population  6,000,  to  in- 
candescent. H.  C.  C,  ,  Wash. 

It  will  hardly  be  possible  to  answer  this 
general  question  within  the  limits  of  this 
department.  Reference  must  be  made  to 
articles  upon  various  phases  of  the  subject 
which  have  already  appeared  in  Mitnici- 
PAL  Engineering^  and  to  others  appearing 
in  this  number.  A  few  general  statements 
may  be  made  in  the  way  of  the  compari- 
sons desired  with  respect  to  some  of  the 
important  items,  leaving  more  detailed  dis- 
cussions for  answers  to  more  specific  ques- 
tions. 

There  are  three  or  four  important  sub- 
jects which  present  themselves  at  the  be- 
ginning. One  is  the  relative  cost  of  in- 
stallations for  producing  and  distributing 
the  light,  which  can  scarcely  be  discussed 
with  any  satisfaction  without  more  infor- 
mation than  is  given  in  the  above  letter. 
Another  is  the  relative  cost  of  mainte- 
nance and  operation  ;  another  is  the  kind 
of  illumination  that  is  desired  and  the  re- 
sulting distribution  of  lamps ;  another  is 
the  relative  efficiencies  of  the  various 
lamps.  These  are  all  interdependent  and 
affect  the  question  of  cost  of  construction 
and  operation.  The  following  notes  re- 
garding them  will  perhaps  be  of  interest 
and  may  lead  to  more  detailed  discussion 
and  reference  to  discussions  already  print- 
ed. Most  of  them  are  taken  from  the  Gen- 
eral Electric  Review  and  the  Illuminating 
Engineer. 

Dr.  H.  Lux  has  prepared  a  table  of  effi- 
ciencies of  the  most  common  sources  of 
light,  from  which  the  following  figures  are 
taken : 
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A  comparison   on    the   basis   of   average 
cost  is  made  by  C.   Henry  Irvin.     He  as- 


sumes for  a  17.7  c.p.  incandescent  lamp 
an  efficiency  of  3.1  watts  per  candle  power 
and  a  cost  of  10  cents  a  kilowatt  hour, 
making  a  lamp  burning  90  hours  a  month 
cost  2.8  cents  per  candle  power  per  month, 
which,  apparently,  makes  a  small  allow- 
ance for  maintenance.  The  165  c.p. 
Nernst  lamp,  with  an  assumed  efficiency  of 
1.6  watts  per  candle  power  and  a  mainte- 
nance cost  of  6  cents  a  kilowatt  hour,  will 
cost  1.52  cents  per  candle  power  per 
month,  other  conditions  being  as  above. 

The  200  c.p.  arc  lamp,  with  an  effi- 
ciency of  2.3  watts  per  candle  power,  will 
cost  1.35  cents  per  candle  power  per 
month. 

In  Municipal  Engineering,  vol.  xxxiii, 
p.  348,  is  a  comparison  of  cost  of  operat- 
ing three  kinds  of  arc  lamps.  The  first 
installation  was  a  125  h.p.  engine,  operat- 
ing four  Jenney  25-ampere  generators, 
using  115  i.h.p.,  and  78  2,000-c.p.  open  arc 
lamps,  costing  $80  per  lamp  per  year. 
The  engine  remaining  the  same,  the  light- 
ing apparatus  was  replaced  by  a  No.  12 
General  Electric  Brush  6.6  ampere  gen- 
erator, using  101  i.h.p.,  and  116  2,000-c.p. 
enclosed  arc  lights,  costing  $56  per  lamp 
per  year.  Later  this  system  was  replaced 
by  a  No.  13  General  Electric  Brush  gen- 
erator, using  78.6  i.h.p.,  and  132  magnetite 
lamps,  costing  $47  per  lamp  per  year  for 
operation.  With  the  same  engine  that  op- 
erated 78  open  arc  lamps,  155  magnetite 
lamps  will  be  operated. 

The  committee  on  street  lighting  speci- 
fications of  the  National  Electric  Light  As- 
sociation made  a  comparison  of  arc  lamps 
in  terms  of  16  c.p.  incandescent  lamps.  A 
4-ampere,  direct  current,  series,  luminous 
arc  lamp  is  equivalent  to  30 14  16-c.p.  in- 
candescents.  A  9.6-ampere,  direct  cur- 
rent, series,  open  arc ;  a  6.6-ampere  en- 
closed arc;  and  a  7.5-ampere,  alternating 
current,  series,  enclosed  arc,  are  each 
equivalent  to  16  of  the  16-c.p.  incandes- 
cents.  A  6.6-ampere,  direct  current,  se- 
ries, open  arc ;  a  5-ampere  enclosed  arc ; 
and  a  6.6-ampere,  alternating  current,  se- 
ries, enclosed  arc  are  each  equivalent  to 
1214  of  the  16-c.p.  incandescents.  A  5.5- 
ampere,  alternating  current,  series,  en- 
closed arc  is  equivalent  to  9  of  the  16-c.p. 
incandescents,  installed  in  the  same  place 
in  each  case. 

In  Municipal  Engineering^  vol.  xxxvi, 
p.  216,  is  a  comparison  of  tungsten  lamps 
with  arc  lamps.  In  brief,  the  statement 
is  made  that  10  of  the  32-c.p.,  8  of  the 
40-c.p.,  or  5.3  of  the  60-c.p.  tungsten  lamps 
can  be  operated  with  the  same  power  that 
operates  one  alternating  current  enclosed 
arc  lamp.  On  account  of  the  better  dis- 
tribution of  light  the  author  assumes  that 
3  60-c.p.  tungsten  lamp's  will  give  better 
service  than  one  arc  lamp.  Ho  assumes 
the  arc  lamp  to  cost  $80  a  year,  and,  al- 
lowing for  extra  lamp  supports  and  appa- 
ratus, he  computes  the  rate  for  the  tung- 
sten lamps  at  $22  each,  or  $66  for  the 
three  which  displace  the  one  $80  arc  lamp. 

Oliver  F.   Bristow  gives  an   example   of 
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tlio  value  of  substitution  of  tanlaluin 
lamps  for  carbon  fllaim-rit  lamps.  He 
states  that  tho  watt  riutir  showed  the 
16-c.p.  carbon  tllamcnt  lamps  to  bo  taking 
65  watts  each,  or  4.01  watts  per  candle 
power,  while  the  20-c.p.  tantalum  himp  re- 
quired 40  watts,  or  2  watts  per  candle 
power  (compare  with  thi>  above  table). 
The  estimated  pain  In  capacity  by  substi- 
tution of  an  equal  number  of  tantalum  for 
carbon  lamps  was  25  kilowatts,  which  is 
estimated  to  bo  worth  |2,500.  Interest, 
depreciation,  taxes,  and  cost  of  operation 
of  this  cai)aclty  Is  computed  at  $700,  while 
tho  difference  in  cost  of  the  two  kinds  of 
lamps,  assuming  1,000  lamps  In  service,  is 
$340.  leaving  $360  for  the  trouble  of  mak- 
ing the  change  ajjd  for  profit. 

Tho  University  of  Illinois  has  made  tests 
of  carbon  filament,  metallized  carbon  fila- 
ment, and  tantalum  lamps,  with  reference 
to  various  important  characteristics,  two 
of  the  conclusions  being  as  follows :  The 
same  electric  energy  is  required  to  operate 
a  16-c.p.  carbon,  a  20-c.p.  metallized  car- 
bon and  a  22'/.-c.p.  tantalum  lamp,  and 
the  number  of  lamps  of  each,  with  the 
same  candle  power,  operated  by  the  same 
current,  would  vary  in  the  inverse  order. 
The  carbon  lamp  has  reduced  to  80  per 
cent,  of  its  original  candle  power  in  400 
hours  of  use,  the  metallized  in  780  hours, 
and  the  tantalum  lamp  in  820  hours,  un- 
der good  operating  conditions.  Under  bad 
operating  conditions.  Iluctuating  currents, 
etc.,  tho  lives  were  225,  350  and  350 
hours,  respectively. 

Frank  W.  Willcox  makes  a  detailed 
comparison,  which  results  in  the  state- 
ment that  the  total  cost  of  power  and 
lamps  per  100  candle  hours  at  10  cents  a 
kilowatt  hour  for  power  is  3.63  cents  for 
a  16-c.p.  50-watt  carbon  filament  lamp; 
2.93  cents  for  an  18-c.p.  50-watt  metallized 
carbon  lamp  ;  2.43  cents  for  a  20-c.p.  40- 
watt  tantalum  lamp,  and  1.71  cents  for  a 
40-watt  tungsten  lamp.  These  are  merely 
examples  of  the  many  conditions  covered 
in    the  author's   comparisons. 

The  general  principles  of  street  lighting 
on  which  the  choice  of  lamps  for  various 
districts  in  a  city  should  be  based  are 
well  stated  in  the  article  on  "Street  Light- 
ing." to  be  found  on  another  page  in  this 
number  of  Municipal  Engineering.  Many 
other  articles  will  be  found  in  preceding 
volumes. 


I'lans  for  Concrete  Conduit. 

This  city  intends  having  constructed  a 
5-foot  concrete  conduit  about  1,400  feet 
long,  with  a  5-foot  gate  valve,  for  the 
purpose  of  disposing  of  storm  waters. 
Will  you  please  send  me,  as  a  subscriber 
of  your  paper,  some  plans  and  specifica- 
tions for  such  work,  with  contract?  I  de- 
sire to  have  something  that  has  been  ap- 
proved.       H.,  City  Attorney, ,  Miss. 

It  would  not  be  safe  to  accept  plans  for 
such  a  conduit  made  for  one  place  under 
conditions  quite  probabl.v  different  from 
those   existing  here,    especially   if   there   is 


to  be  a  gate  under  pressun'.  Mini  liable 
to  tho  troubles  which  gates  and  their  sur- 
rounding structures  may  have.  Tho  only 
.safe  way  in  so  Important  and  expensive  a 
work  as  this  seems  to  be  is  to  secure  a 
competent  engineer  to  make  a  careful  In- 
spection and  survey  of  the  work  to  be 
done,  ur'on  which  to  ba.se  plans  and  speci- 
lications,  and  he  can  work  out  with  the 
city  attornty,  who  Is  familiar  with  the 
laws  of  Mississippi,  the  terms  of  a  con- 
tract with  some  one  who  will  undertake 
the  work  untler  these  plans  and  specifica- 
tions. The  engineer  will  be  worth  his  fees 
in  the  savings  he  will  make  in  the  con- 
struction cost  if  the  work  is  made  heavier 
than  necessary,  or  in  damages  and  cost  of 
reconstruction  if  the  work  should  be  built 
too  cheaply  and  should  fail. 

Some  idea  of  what  others  have  done  in 
the  way  of  building  5-foot  conduits  and 
in  making  specifications  and  contract  for 
the  work  may  be  gained  from  a  perusal  of 
the  following  articles  In  Municipal  En- 
gineering: 

Vol.  xxxvii,  p.  145:  "The  New  Pitts- 
burg Filters,"  showing  a  photograph  of 
tho  large  reinforced  concrete  filtered  water 
conduit  under  construction. 

Vol.  xxxvii,  p.  289  :  "The  Los  Angeles 
Aqueduct,"  showing  photograph  and  plans 
for  concrete  channel  and  tunnel  somewhat 
larger  in  dimensions. 

Vol.  xxxvi,  p.  21  :  "Concrete  Sewer 
Construction  in  Chicago,"  describing  the 
construction  of  a  concrete  sewer  varying 
in  diameter  from  414   to  5 ',4   feet. 

Vol.  xxxvi,  p.  220:  "Planning  the  Clin- 
ton Sewers,"  giving  the  principles  of  the 
design  of  concrete  and  reinforced  concrete 
conduits  from  4  to  10  feet  in  diameter. 

Vol.  xxxvi,  p.  297  :  "The  College  Ave- 
nue Sewer,  Indianapolis,  Ind.,"  giving  de- 
scription and  photographs  of  construction 
of  concrete  sewer  2  %  to  8  feet  In  diam- 
eter. 

Vol.  xxxvi,  p.  300 :  "Methods  of  Sewer 
Construction  in  Clinton,  Iowa,"  giving 
quite  detailed  Instructions  for  the  work 
of  building  brick,  plain  concrete  and  re- 
inforced concrete  sewers  or  conduits,  In- 
cluding 5-foot  circular  plain  concrete. 

Vol.  XXXV,  p.  71  :  "Methods  and  Cost 
of  Constructing  Concrete  Sewer"  7  feet  In 
diameter. 

Vol.  XXXV,  p.  148:  "The  Big  Cotton- 
wood Water  Works  Conduit  of  Salt  Lake 
City,  Utah,"  somewhat  less  than  5  feet  in 
diameter.   Illustrated. 

Vol.  xxxiii,  p.  73  :  "The  Metropolitan 
Water  Supply  System,"  giving  several 
forms  of  conduit  construction  for  the  Bos- 
ton water  supply. 

References  to  earlier  articles  will  be 
found  in  vol.  xxxiii,  p.  252. 

Much  information  on  the  subject  can  be 
obtained  from  such  books  as  Taylor  and 
Thompson's  "Concrete,  Plain  and  Rein- 
forced" ($5)  and  Gillette  and  Hill's  "Con- 
crete Construction  Methods  and  Cost" 
($5).  The  best  form  of  specifications  for 
such    work    will    be    found    in    the    "Hand- 
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book  for  Cement  Users"  ($3),  from  which 
a  set  suited  to  the  special  conditions  can 
readily  be  selected. 

Elsewhere  in  this  number  of  Municipal 
Engineering  will  be  found  extracts  from 
specifications  of  the  United  States  Recla- 
mation Service  for  a  reinforced  concrete 
conduit  4  feet  in  diameter,  part  of  it  un- 
der pressure  of  as  much  as  50  feet  of 
water.  Possibly  the  conduit  proposed  by 
our  correspondent  could  be  made  of  plain 
concrete  more  economically,  especially 
such  parts  of  it  as  are  not  under  pressure 
of  water  from  within  nor  of  water  or 
earth   from   without. 


Filtering  Intake  for   Water   Supply  from 
Kiver. 

My  company  is  bound  to  put  in  a  better. 
clearer  water  in  future,  and  I  suggested 
putting  in  a  percolation  system  in  the 
Ohio  river.  A  number  of  them  are  used, 
and  while  this  system  may  not  be  at  all 
advisable  in  some  other  rivers,  we  have 
the  ideal  location,  there  being  coarse  sand 
not  less  than  20  feet  deep,  and  the  perco- 
lation shells  can  be  sunk  and  connected 
to  suction  main  at  less  cost  than  any  me- 
chanical filter.  I  give  you  a  crude  sketch 
herewith,  and  if  you  can  give  some  infor- 
mation on  the  subject  and  the  name  of  a 
reliable  contractor,  I  will  appreciate  your 
effort  to  assist   me. 

A.    S.,  ,    Ky. 

The  sketch  shows  a  pump  well  with  a 
suction  lift  of  25  feet  at  extreme  low 
water,  an  18-inch  .suction  pipe  450  feet 
long,  extending  under  the  bed  of  the  river 
to  a  double  row  of  cast  iron  shells,  each  4 


feet  in  diameter  and  6  feet  long,  set  in 
pairs,  shells  being  12  feet  from  the  suction 
pipe  on  each  side  and  the  pairs  12  feet 
apart,  and  connected  with  the  suction  pipe 
by  12-inch  pipes.  It  is  estimated  that  ten 
of  the  shells  will  have  a  capacity  of  2,- 
000,000  gallons  in  24  hours. 

Can  our  readers  give  any  suggestions 
regarding  the  proposed  method  of  getting 
water? 

The  following  questions  suggest  them- 
selves : 

Is  not  the  suction, lift  too  great  in  case 
the  wells  close  up  so  that  draft  on  them 
is  difficult?  Would  better  results  be  ob- 
tained if  the  pump  well  were  deep  enough 
so  that  the  pipe  from  the  shells  drained 
by  gravity  to  it,  especially  in  length  of  life 
of  the  wells?  Would  ordinary  6  or  8-inch 
driven  wells  in  larger  numbers  be  prefer- 
able to  the  4-foot  shells  in  cost,  ease  of 
installation  and  ease  of  removal  for  clean- 
ing? Could  each  of  the  shells  be  set  over 
some  well-strainers  extending  down 
toward  the  bottom  of  the  saud  stratum, 
thus  increasing  the  area  of  sand  from 
which   water    could    be   drawn? 

This  latter  suggestion  calls  to  mind  the 
horizontal  wells  which  are  sometimes  used 
in  similar  circumstances  when  the  depth 
of  sand  is  not  sufficient  to  give  the  length 
of  strainer  necessary  for  good  flow  from 
vertical  wells.  By  driving  the  pipes  hori- 
zontally, say  25  feet  apart,  Strainers  30 
feet  long  or  more  can  be  put  at  the  ends 
of,  say,  6-inch  suctions  pipes  connected 
up  to  8,  10  or  12-inch  branches  from  the 
main  suction  pipe. 


FROM  WORKERS  IN 
THE  FIELD 

Practical  Points  from  Practical  People. 


Contributions  to  this  Department  are  invited.  Give  from  your  experience  for  the  benefit  of 
others.  No  matter  about  the  style  of  the  composition,  the  fact  is  what  is  wantf^d.  Use  the  Ques- 
tion Department  for  what  you  want  to  know;  use  this  Department  for  what  you  can  tell  others. 


.•\n    K.\periciir<!   with   Cement    Lined   ri|»e. 

In  a  recent  paper,  Leonard  Metcalf,  con- 
sulting engineer,  of  Boston,  cit'S  the  ex- 
perience of  the  city  of  Waltham,  Mass., 
in  the  u.se  of  cement  lined  pipe,  which, 
though  now  abandoned,  was  in  use  long 
enough  to  prfsent  some  very  interesting 
results,  as  here  presented. 

Waltham  had  a  population  in  1905  of 
26.282.  Water  works  were  constructed  in 
1872,  the  mains  being  cement  lined  pipe. 
In   1887   the  further  use  of  this  pipe  was 


practically  abandoned,  and  since  that  time 
substitutions  have  been  made  until  at  the 
present  time  there  is  left  only  about  one 
mile  of  cement  pipe.  In  1887  there  were 
about  twenty  miles  of  cement  lined  pipe, 
ranging  in  size  from  4  inches  to  16  inches. 
The  reason  given  for  giving  up  the  use 
of  this  pipe  was  leaks  in  the  joints,  also 
trouble  in  making  connections  and  care 
nrcessary  in  opening  and  shutting  gates 
to  prevent  water  hammer,  which  is  liable 
to  cause  breaks. 

On    July    4,    1879,    liglitning    caused    the 
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destruction  of  300  feit  of  6-lncli  pipo.  cast 
Iron  belngr  siihstitiittMl  at  a  cost  of  $L'G:i. 
July  IL',  1SS;{,  liHrlitiiliin  a^aln  caiis.d  a 
small  Uak,  and  it  was  rtpalreil  at  a  cost 
of  $20.  August  3.  18S9.  32  feet  of  4-lncli 
pipe  was  destroyed,  and  on  Aujfiist  12, 
1S91.  1,070  feet  of  C-inch  pipe  was  de- 
stroyed by  llghtnlnR. 

The  Walthain  report  for  ISIK'j  contains 
referene-  to  ileetrolysis  In  conniction  with 
the  cement  lined  pipe,  and  states  that  sev- 
eral pieces  dug  up  near  the  electric  car 
tracks  were  badly  pitted  and  that  the  pipe 
was  rendered  practically  worthless. 

During  this  period  then-  were  about 
twenty  miles  of  cement  lin<  d  pipe  in  the 
s.\'stem. 


CldMnifiratiim  of  Miitdial. — All  matirlal 
moved  in  grading  shall  be  measured  In 
excavation  only,  and  estimated  by  the  cu- 
bic yard  under  the  following  cla.sses  : 

Class  1.  All  material  that  can  bo 
plowed  by  a  six  horse  or  six  mule  team, 
each  animal  weighing  not  less  than  1.400 
pounds,  attached  to  a  suitable  bnaking 
plow,  all  well  handled  by  at  least  three 
men  :  al.so  all  material  that  can,  without 
plowing,  be  handled  In  scrapers.  Including 
all  detached  masses  of  rock  two  cuble  feet 
or  li  ss  In  volume. 

Cla.ss  2.  All  detached  masses  of  rock 
more  than  two  and  less  than  twenty  cubic 
feet  in  volume,  and  all  Indurated  material 
and  hardpan,  if  any,  that  cannot  be  plowed 


No.  of  Leaks 

Year.                                    in  Cement-  Total  No. 

Lined  Pipe,  of  Leak.i. 

1883     13  19 

1554     1.-.  27 

1SS.'>     6  13 

1556     7  12 

1557     a  12 

1555     8  10 

1891     37  41 

Average     13  19.1 


Ct)St  of  RepHirs 

on  (.'ement- 

Cost  Per 

Cost  Per 

Lined  Pipe. 

Leak. 

Mile. 

$232.00 

$17.84 

$11.00 

245.00 

16.33 

12.25 

45.00 

7.50 

2.25 

400.00 

57.15 

20.00 

154.00 

30.80 

7.70 

179.00 

22.38 

8.95 

1.092.00 

29.52 

54.60 

$353.30 


;i6.76 


The  large  number  of  leaks  noted  in  1891 
was  partly  due  to  the  beginning  of  con- 
struction of  a  sewerage  ssytem  in  the 
city.  Laborers,  in  digging  trenches  for 
sewers,  caused  damage  to  the  water  pipes. 
It  should  be  noted  that  the  cost  of  repairs 
given  in  the  above  table  generally  in- 
cludes the  substitution  of  cast  iron  for 
the  old  cement  lined  pipe. 


I'.    S.    Speciflrations    for   Reinforced    Concrete 
Pressure  Pipe. 

Following  are  selections  from  sprcitica- 
tions  governing  the  construction  of  rein- 
forced concrete  pipe  under  pressure  vary- 
ing from  zero  to  60  feet  head  of  water, 
selected  from  specifications  prepared  for 
the  Buford-Trenton  project  in  North  Da- 
kota by  the  United  States  Reclamation 
Service. 

The  general  conditions,  not  given,  cover 
such  subjects  as  form  of  proposal,  certi- 
fied check,  bonds,  definitions  of  terms, 
methods  of  laying  out  work,  materials 
and  workmanship,  suspensions,  delays, 
unit  prices,  changes,  extra  work,  inspec- 
tion,  defects,  etc. 

The  general  provisions  describe  the 
work  to  be  done,  list  the  drawings,  define 
times  of  commencement  and  completion, 
manner  of  making  payments,  divisions  of 
the  work,  and  include  specifications  for 
other  work  than  that  selected  below. 

EXCAVATION. 

Description. — The  price  stipulated  for 
excavation  shall  include  the  cost  of  dam- 
ming, pumping,  bailing,  draining,  sheet- 
ing, bracing  and  all  other  work  necessary 
to  ;naintain  the  excavation  in  good  order 
during  construction. 


as  described  under  Class  1,  but  that  re- 
quires loosening  by  powder  and  can  then 
be  removed  in  scrapers. 

Class  3.  All  rock  not  included  in  above 
classes  that  requires  drilling  and  blasting. 

Class  4.  All  excavation  below  the  plane 
of  saturation. 

Overhaul. — All  material  taken  from  the 
excavation  and  required  for  embankment 
or  other  purposes  must  be  placed  where 
directed  by  the  engineer.  The  limit  of 
free  haul  shall  be  200  feet.  All  haul  of 
over  200  feet,  where  tho  material  is  need- 
ed for  embankment  or  other  purposes,  will 
be  paid  for  at  the  rate  agreed  upon  in  the 
contract  per  cubic  yard  per  hundred  feet 
of  additional  haul,  but  no  allowance  will 
be  made  for  overhaul  where  the  excavated 
material  is  wasted,  except  where  such 
overhaul  is  ordered  by  the  engineer.  The 
length  of  haul  shall  be  understood  to  mean 
the  distance  from  the  center  of  gravity 
as  found  in  excavation  to  the  center  of 
gravity  of  the  material  deposited,  leaving 
out  of  consideration  the  material  that  is 
excavated  and  deposited  between  the  sam? 
two  adjacent  stations. 

Clearing,  Grubbing  and  Preparation  of 
Surface. — The  surface  of  all  excavation 
that  is  to  be  used  for  embankments  and 
the  ground  under  all  canal  embankments 
must  be  stripped  of  all  brush  and  vege- 
table matter  of  every  kind ;  the  stumps 
and  roots  of  shrubs  shall  be  grrubbed  to  a 
depth  of  six  inc'ies  below  the  surface  of 
the  ground  and  burned  with  the  other 
combustible  material  removed,  and  the 
ground  under  the  embankments  shall  l)e 
well  plowed.  Where  the  ground  is  free 
from  trees  and  shrubs,  the  cost  of  the 
preparation  of  the  surface  will  be  included 
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in  the  price  bid  for  excavation.  Wiiere 
the  ground  is  covered  with  a  growth  of 
trees  and  shrubs  the  work  will  be  paid 
for  at  the  price  bid  per  acre  for  clearing 
and  grubbing,  and  will  be  estimated  under 
the  following  classes,  but  in  no  case  shall 
any  area  be  considered  as  belonging  to 
more  than  one  class : 

Class  1.  All  shrubs  of  the  size  and  na- 
ture of  the  so-called  rose  bush  and  buck 
brush  that  can  be  readily  cut  by  a  suit- 
able machine  and  the  ground  plowed  by  a 
team. 

Class  2.  All  shrubs  of  the  size  and  na- 
ture of  the  so-called  basket  willow  and 
kinnykinic. 

Class  3.  All  shrubs  of  the  size  and  na- 
ture of  the  so-called  boxelder,  diamond 
willow,  and  ash  up  to  a  diameter  of  six 
inches,  measured  not  more  than  one  foot 
above  the  surface  of  the  ground. 

Material  Laid  Aside. — Where  any  ma- 
terial suitable  for  use  in  structures,  such 
as  sand,  gravel  or  stone,  is  found  in  the 
excavation,  it  shall,  if  so  ordered  by  the 
engineer,  be  laid  aside  in  some  convenient 
place  designated  by  him.  No  extra  allow- 
ance will  be  made  for  this  work  except 
for  required  overhaul. 

Riprap. — Riprap  will  be  required  in  the 
vicinity  of  pressure  pipes,  culverts  and 
structures  at  the  creek  crossings,  and  also 
at  such  places  as  the  engineer  may  direct. 
The  riprap  shall  be  laid  upon  a  foundation 
of  gravel  or  small  stones  six  inches  in 
depth.  Upon  this  foundation  the  riprap 
shall  be  laid  by  hand,  with  the  base  of 
each  stone  bedded  in  the  foundation  and 
with  the  top  conforming  to  the  grade  of 
the  surface  required.  All  spaces  between 
the  stones  used  for  riprap  shall  be  filled 
by  smaller  stones  and  gravel.  The  riprap 
shall  be  from  six  to  twelve  inches  thick, 
as  directed  by  the  engineer,  and  no  stones 
shall  be  of  less  depth  than  the  thickness 
required.  In  computing  the  volume  of 
riprap,  the  depth  will  be  the  required  dis- 
tance between  the  surface  of  the  rock  and 
the  bottom  of  the  gravel  foundation,  and 
payment  will  be  made  at  the  price  bid 
per  cubic  yard  for  the  material  In  place. 

CONCRETE. 

Classification  and  Payment. — All  con- 
crete will  be  divided  into  the  following 
two  classes:  Class  1,  Plain  concrete; 
Class  2,  Reinforced  concrete.  Only  that 
portion  of  any  concrete  wall  or  structure 
will  be  considered  as  belonging  to  Class  2 
that  actually  contains  steel  reinforcement. 
Concrete  of  the  class  specified  will  be  used 
in  such  places  and  shall  be  of  such  forms 
and  dimensions  as  may  be  shown  on  the 
plans  or  ordered  by  the  engineer.  When 
the  conditions  make  it  desirable  to  rein- 
force the  concrete  by  the  use  of  imbedded 
steel,  the  details  will  be  shown  on  the 
plans  or  furnished  by  the  engineer.  The 
price  bid  per  cubic  yard  for  concrete  un- 
der Class  1  shall  include  all  necessary 
forms,  protective  work  and  pumping,  the 
furnishing  of  all   material   except  cement, 


and  haulage  of  all  material,  including  the 
cement.  The  price  bid  for  concrete  of 
Class  2  shall  include,  in  addition  to  the 
above,  the  hauling,  cutting,  bending,  weld- 
ing, wiring  and  placing  of  steel  for  rein- 
forcing. 

Cement  and  Reinforcing  Steel. — All  ce- 
ment and  all  steel  for  reinforcement  will 
be  furnished  by  the  United  States.  They 
will  be  delivered  to  the  contractor  f.  o.  b. 
cars  at  the  railroad  station  most  conven- 
ient to  the  work.  The  contractor  will  be 
held  responsible  for  demurrage  to  the 
railroad  company,  and  shall  haul  the  ce- 
ment and  steel  from  the  railroad  station 
to  the  work.  He  shall  furnish  suitable 
warehouses  or  sheds  for  storing  the  same 
vmtil  used,  and  will  be  held  responsible  for 
any  loss  of  or  damage  to  cement  or  steel 
after  their  delivery  at  the  railroad  sta- 
tion. If  the  cement  is  shipped  in  sacks, 
the  contractor  will  be  held  responsible  for 
the  return  of  the  full  number  of  sacks  to 
the  railroad  station  in  serviceable  condi- 
tion, and  for  all  sacks  not  so  returned  he 
will  be  charged  at  the  rate  paid  by  the 
United  States.  The  contractor  must  give 
the  engineer  at  least  sixty  days'  notice  in 
writing  as  to  when  and  where  he  wants 
cement  delivered,  and  shall  state  the 
amount  required,  which  must  be  expressed 
in  carload  lots,  as  far  as  practicable. 

Sand. — The  sand  shall  bo  composed 
solely  of  hard,  durable  particles,  and  must 
not  contain  more  than  10  per  cent,  of  clay. 
All  the  sand  shall  be  of  such  size  as  will 
pass  through  a  screen  with  a  clear  one- 
quarter-inch  square  mesh,  and  shall  be  so 
graded  that  the  voids  in  the  dry,  well- 
shaken  material  shall  not  exceed  35  per 
cent,  of  the  mass. 

Mixing. — If  the  concrete  is  mixed  by 
machine,  such  machine  and  its  operation 
shall  at  all  times  be  subject  to  the  ap- 
proval of  the  engineer,  and  if  at  any  time 
it  fails  to  perform  the  mixing  in  a  satis- 
factory manner,  it  must  be  removed  at 
once  and  another  machine  substituted 
therefor.  If  hand  labor  is  used,  the  mix- 
ing of  the  concrete  shall  be  done  in  the 
following  manner:  A  tight  floor,  either 
of  planks  or  sheet  iron,  shall  be  used  for 
the  mixing  in  all  cases.  The  sand  shall 
first  be  piled  on  the  floor  with  the  cement 
in  the  required  proportions.  The  mass 
shall  then  be  shoveled  over  as  many  times 
as  are  necessary  to  make  a  thorough  mix- 
ture of  sand  and  cement.  Sufficient  water 
shall  be  added  to  make  a  stiff  mortar  and 
the  mass  shoveled  over  once  or  twice 
more,  as  may  be  necessary.  The  stone  or 
gravel,  which  shall  be  well  wet,  shall  then 
be  added,  and  the  entire  mass  shoveled 
twice  or  more  before  shoveling  into  the 
carriers.  Concrete  shall  be  mixed  in  such 
small  and  convenient  quantities  as  will 
allow  it  to  be  used  very  soon  after  being 
mixed ;  and  any  portion  of  a  batch  that 
has  acquired  initial  set  before  being  placed 
must  not  be  used,  and  must  be  removed 
at  once  from  the  vicinity  of  the  work.  In 
no  case  will  concrete  be  permitted  to  re- 
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SCALE    OF    FEET 

REINF()K(^ED  CONCRETE  PIPE  UNDER  PRESSURE. 
Bufoni-Trenton  Irrigation  Canal,  North  Dakota. 
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main  in  the  work  if  it  has  begun  to  set 
before  tamping  is  completed. 

Water  for  Mixing. — The  water  used  for 
mixing  shall  be  reasonably  clean  and  free 
from  organic  matter. 

Gravel  or  Brokoi  Stone. — Stone  for  con- 
crete shall  be  sound,  clean  gravel  or 
broken  rock  approved  by  the  engineer. 
Except  where  otherwise  specified,  it  shall 
be  of  such  sizes  that  it  will  pass  a  screen 
having  two  and  one-half  inch  round  holes 
and  bo  retained  on  a  screen  having  one- 
i|uarter  inch  .square  holes.  The  finer  par- 
ticles passing  through  the  one-quarter 
inch  screen  may  be  used  as  sand  in  form- 
ing the  concrete,  when  complying  with  the 
requirements  of  paragraph  on  sand,  above. 

Proportions  of  Materials. — The  propor- 
tions of  materials  in  concrete  for  each 
piece  of  work  shall  be  such  as  may  be  re- 
quired by  the  engineer. 

Placing. — Under  no  circumstances  shall 
concrete  be  laid  in  deep  or  moving  water 
or  on  a  muddy  foundation.  When  so  or- 
dered by  the  engineer,  suitable  founda- 
tions of  broken  stone,  gravel  or  timber 
shall  be  provided  by  the  contractor  and 
will  be  paid  for  by  the  United  States  as 
extra  work.  All  surfaces  upon  which  con- 
crete is  to  be  laid  shall  be  clean  and  thor- 
oughly wet  before  the  concrete  is  deposit- 
ed. All  concrete  shall  be  well  tamped,  if 
put  in  "dry,"  with  heavy  tamping  bars, 
until  a  film  of  water  appears  on  the  sur- 
face ;  and  if  "wet,"  with  suitable  bars, 
shovels  or  other  implements,  so  that  po- 
rosity and  rough  surfaces  may  be  avoided. 
Concrete  shall  be  used  "wet"  whenever 
practicable,  and  "dry"  only  when  the  na- 
ture of  the  work  renders  such  use  unavoid- 
able. No  concrete  shall  be  placed  during 
freezing  weather  unless  special  permission 
is  granted  by  the  engineer,  in  which  case 
it  shall  be  mixed,  placed  and  protected  in 
such  manner  as  he  may  direct.  No  exten- 
sion of  time  will  be  allowed  the  contractor 
for  delays  in  concrete  work  due  to  freez- 
ing weather.  In  finishing  a  day's  work 
or  whenever  leaving  a  face  of  concrete  to 
which    other    concrete    is    to    be    joined,    a 


.suitable  key,  or  bond,  satisfactory  to  the 
engineer,  of  such  dimensions  as  may  be 
required  to  insure  a  strong,  water-tight 
bond  shall  be  left  in  the  surface  or  face 
of  the  concrete.  Whenever  new  work  is 
joined  to  old,  the  surface  or  face  of  the 
old  work  shall  be  thoroughly  cleaned  of  all 
dirt  or  loose  matter  of  every  kind,  thor- 
oughly wet,  and  coated  with  neat  cement 
as  the  new  work  is  started.  The  pressure 
pipes  or  other  structures  in  which  water- 
tightness  is  e.ssential  shall  be  built  in 
monolithic  sections  of  such  lengths  that 
the  work  in  a  section  may  be  completed 
during  one  working  day.  Whenever  steel 
is  imbedded  in  concrete  special  care  shall 
be  taken  in  ramming  the  concrete  around 
the  steel  to  secure  perfect  contact  between 
them  without  disturbing  the  steel. 

Inspection. — All  concrete  shall  bo  mixed 
and  laid  in  the  presence  of  an  inspector 
and  to  the  satisfaction  of  the  engineer. 

Protection. — The  contractor  shall  keep 
all  concrete  wet  by  sprinkling  with  water, 
or  by  covering  with  earth  or  other  ma- 
terial, or  both,  as  directed  by  the  engineer, 
until  the  cement  is  sufficiently  set.  He 
shall  provide  such  facilities  for  protection 
of  finished  work  as  may  be  required  to 
secure  satisfactory  results. 

Finishing. — The  inside  surfaces  of  all 
conduits  and  approaches  forming  part  of 
the  waterway  of  the  canal  shall  be  given  a 
smooth  finish  by  proper  manipulation  of 
the  concrete  and  by  using  planed  lumber 
with  tight  joints  for  forms.  Immediately 
upon  removal  of  the  forms,  voids,  if  any. 
shall  be  filled  with  mortar  and  all  exposed 
surfaces  shall  be  given  two  coats  of  ce- 
ment grout  evenly  applied  with  a  suitable 
brush. 

Forms. — Centers  and  other  forms  shall 
be  smooth,  true  to  shape,  and  strong 
enough  to  withstand  without  movement 
the  strain  of  ramming  the  concrete 
against  them.  The  lagging  used  shall  be 
of  even  thickness,  planed  on  the  edges  and 
on  the  side  next  to  the  concrete,  and  shall 
be  placed   with  tight  joints. 
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Anchorage  of  Steel  Bars. — In  pressure 
pipes  the  transverse  bars  shall  be  welded 
at  the  joints  so  as  to  form  continuous 
rings.  In  other  cases  the  bars  shall  be 
anchored  in  the  concrete  by  bending  or 
other  deformation,  and  at  splices  or  joints 
bending  or  wiring,  or  both,  will  be  re- 
quired. The  cost  of  all  work  of  this  na- 
ture shall  be  included  in  the  price  bid  for 
concrete  of  Class  2. 

Pressure  Pipe. — From  the  pumping  sta- 
tion there  shall  be  constructed  a  pressure 
pipe  of  reinforced  concrete,  about  2,700 
feet  long,  leading  to  Canal  "A."  The  in- 
terior diameter  of  this  pipe  will  be  about 
four  feet,  and  it  shall  be  constructed  as 
shown  on  drawing.  It  must  be  built  in 
compl<  te  sections  of  such  lengths  as  can 
be  finished  each  day.  The  forms,  methods 
of  placing  concrete,  and  tamping  or  shap- 
ing must  be  satisfactory  to  the  engineer. 
When  a  section  is  commenced,  it  must  be 
carried  tlirough  continuously  without  de- 
lay in  setting  forms  or  placing  concrete, 
so  that  there  will  be  no  tendency  to  form 


forced  witli  steel  as  shown  on  drawing. 
The  steel  shall  be  placed  under  the  re- 
quirements of  paragraphs  above.  The 
trench  for  the  pipe  sliall  be  excavated  to 
such  lines  as  to  give  sufficient  room  for 
the  necessary  forms  and  for  spading  and 
tamping  the  concrete.  After  the  outside 
forms  have  been  removed  the  trench  shall 
be  refilled,  and  to  the  elevation  of  the  top 
of  the  pipe  the  material  shall  be  thor- 
oughly compacted  by  tamping  or  some 
other  method  approved'  by  the  engineer. 
The  cost  of  all  work  of  this  nature  shall 
be  included  in  the  price  bid  per  cubic  yard 
for  "trenching  and  backfilling."  The  pres- 
sure pipe  will  be  paid  for  at  the  price  bid 
for  "trenching  and  backfilling"  and  con- 
crete for  the  classes  required. 


Cost   of    Concrete   Culvert. 

To  the  Editor  of  Municipal  Engineering  : 
Sir — The  skew  culvert  shown  in  the  ac- 
companying   photograph     has     a     straight 


REINFORCED  CONCRETE  BRIDGE  AT  INDIANA,  PA" 


seams  or  cleavage  planes.  The  vertical 
joints  between  sections  shall  be  roughened 
or  mortised  to  the  satisfaction  of  the  en- 
gineer, and  the  longitudinal  reinforcing 
rods  must  be  left  projecting  from  each 
section.  After  the  forms  are  filled  with 
concrete,  they  must  be  kept  saturated  with 
water,  and  immediatel.y  after  the  removal 
of  the  forms  all  voids  in  the  concrete  must 
be  carefully  filled  with  mortar  and  the 
inside  of  the  pipe  must  be  given  two  coats 
of  cement  grout  applied  with  a  brush. 
The  outside  surface  of  the  pipe  must  then 
be  protected  from  the  sun  by  covering 
with  earth  or  other  suitable  material,  and 
the  covering  must  be  kept  saturated  with 
water  until  the  backfilling  over  the  pipe 
is  in  place.  The  concrete  shall  be  mixed 
and  placed  as  provided  in  paragraphs 
above.      The   pressure    pipe   sha.Il    be    rein- 


span  of  12  feet,  the  face  on  the  skew  is  17 
feet  long,  and  the  abutments  are  32  feet 
long.  There  is  a  6-inch  concrete  paving 
in  the  bed  of  the  stream.  The  abutments 
extend  to  good  foundations  and  are  3  feet 
thick  to  top  of  the  paving  and  then  taper 
to  2  feet  at  the  base  of  the  slab  which  is 
the  concrete  lloor,  12  inches  thick  and  rein- 
forced with  19  60-lb.  rails,  each  13  feet  6 
inches  long,  and  of  the  full  outside  dimen- 
sions above  given.  Parapets  are  12  inches 
high  and  5  inches  thick,  on  which  ai-e  set 
the  pipe  railings. 

The  concrete  was  mixed  by  a  Smith 
mixer  and  all  put  in  place  in  one  day  of 
10  hours.  Wages  on  the  worlv,  laborers, 
$1.50  per  day;  foreman,  $3.00;  machine 
man  on  mixer,  $3.00. 

The  following  table  gives  the  cost  in 
detail : 
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Cost. 

Excavation    $38.50 

Cemi-nt    81.60 

Sand    47.80 

Stiino     95.60 

I'orins    25.00 

I'liifiiiR   forms 15.50 

MixinK    67.50 

Ste.l    rail.s 76.80 

Carting    8.00 

Intldtntals    8.15 

$454.45 


The  culvert  was  designed  by  Thos. 
Pealor.  borough  engineer,  and  built  by  M. 
Bennett  &  Sons,  contractors.   Indiana.   Pa. 

The    pipe    railing    was    put    on    by    the 


Per  vd. 
$0..-iG61 

l.liOO 
.7(13 

1.4IM; 

.:!t;7ij 

.228 
.846 
1.129 
.118 
.120 

$6,683 


At   $1.20  per  barnl. 
At  $1.25  per  ton. 
At  $1.25  per  ton. 


Mixing  and    d'-iiosiiing. 
Itallroad  rails  at  $30  a  ton. 


Total  yardage,   68  cu.  yds. 


borough  and   was   not   in   the  contract  for 
the  culvert.  THOS.    PEALEU. 

Borougli  Engineer,  Indiana,   I'a. 
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Higher  Courts— Damages  by  Power  Plant— Iowa  City  Debt  Limits— 
Utica  Water  Rates 


Decisions    of    tiie    lliKrlier    Ciiurl?^    of    Interest 
to    Municipalities. 

PREPARED     BY      JOS?:PH     W.      KENNEY,     ATTOR- 
NEY-AT-LAW.    IN'DIANAPOLISj    IXD. 

Contract  With  Architect — City  Can  Not 
Reduce  Compensation. — When  a  city 
agrees  to  pay  a  firm  of  arcliitects  a  csr- 
tain  percentage  on  tlie  cost  of  construction 
of  a  fire  and  ice  boat,  in  consideration  of 
their  ser\ices  in  preparing  the  plans  and 
specifications  for  the  boat,  the  city  can 
not  reduce  the  compensation  agreed  upon 
after  the  architects  have  done  their  work 
by  eliminating  the  fire  features  of  the  boat 
and  thereby  reducing  its  cost  of  construc- 
tion.— Melville  v.  City  of  Philadelphia 
(Pa.).    38.   Pa,    Super.    Ct.    326. 

Condition  in  Contract  Requiring  Guar- 
antee of  I'ninterrupted  Supply  of  Brick  is 
Proper. — A  condition  of  an  advertisement 
for  bids  for  street  paving,  requiring  the 
bidder  to  furnish  a  certificate  from  the 
manufacturer  of  the  brick  to  be  used  guar- 
anteeing an  uninterrupted  supply  within 
the  time  fixed  for  completing  the  con- 
tract, was  not  unreasonable,  but  proper. — 
O'Neill  &  Viscount  v.  City  of  Elizabeth 
(N.    J.),    73    A.    872. 

Contractor's  Guarantee  of  Pavement 
Contemplates  Use  of  Street  by  Street  Rail- 
way.— Where  at  the  time  a  contract  for 
paving  a  street  was  made  which  contained 
a  guarantee  by  the  contractor  to  maintain 
the  pavement  in  good  condition  for  ten 
years,  making  all  necessary  repairs  with- 
out further  charge,   a  street   railroad   was 


lifiiisj  operated  on  the  street,  \\\>-  liiniract 
must  be  presumed  to  have  been  made  in 
the  light  of  such  fact,  and  the  contractor 
cannot  avoid  obligation  on  its  guarantee 
on  the  ground  that  the  pavement  was 
broken  because  of  the  insufficiency  of  the 
foundation  of  the  street  railway  tracks, 
nor  because  during  the  ten  years  the  city 
renewed  the  grant  to  the  street  railway 
company,  nor  because  heavier  cars  were 
used  by  such  company,  all  of  which  must 
be  presumed  to  have  be^n  within  the  con- 
templation of  the  parties. — City  of  Akron 
v.  Barber  Asphalt  Pav.  Co.  (U.  S  .C.  C. 
A.,  Ohio),  171  F.  29;  Barber  Asphalt  Pav. 
Co.  V.   City  of  Akron,   Id. 

Legality  of  Contract  Not  Affected  by 
Illegal  Assessment  to  Meet  Pa.vment 
Therein  Provided. — In  an  action  by  a  city 
on  a  guarantee,  in  a  contract  for  paving, 
that  the  contractor  would  keep  the  pave- 
ment in  repair  for  ten  years,  where  the 
contractor  received  payment  for  the  work 
in  full,  it  has  no  interest  in  the  source 
from  which  the  money  was  obtained  which 
entitles  it  to  set  up  as  a  defense  that  the 
contract  was  illegal  because  the  city  made 
a  special  assessment  on  abutting  property 
for  the  entire  contract  price  of  the  work, 
although  it  had  no  power  to  levy  such  as- 
sessment for  repairs,  it  having  undoubted 
power  to  contract  for  the  repairs  and  to 
pay  for  the  same  from  its  general 
fund.— Id. 

Overflow  of  Water  Arising  from 
Changes  in  Character  of  Surface  of  Streets 
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— City  Not  Liable. — A  city  is  not  liable  to 
a  property  owner  for  the  increased  uow 
of  surface  water  over  or  onto  his  prop- 
erty, arising  merely  from  the  changes 
in  the  character  of  the  surface  produced 
by  the  opening  of  streets,  building  of 
houses,  etc.,  in  the  ordinary  and  regular 
course  of  the  expansion  of  the  city. — Bar- 
rett V.  Minersville  Borough  (Pa.),  3S  Pa. 
Super.   Ct.   76. 

Departure  from  Contract  Fixing  Grade 
of  Sewer^ — Insufficient  Cause  for  Enjoin- 
ing Assessment. — Where  by  the  inadver- 
tence of  the  engineer  employed  to  fix  the 
grade  of  a  sewer,  the  contract  has  been 
departed  from  as  to  Its  depth,  without  af- 
ffcting  its  cost  or  efficiency,  and  the  error 
is  not  discovered  until  after  the  comple- 
tion of  the  work,  an  assessment  will  not 
for  that  reason  be  enjoined,  no  substantial 
injury  to  the  lot  owners  being  apparent. — 
Clo.se  V.   Parker,  30  Ohio  Cir.  Ct,  R.   384. 

Adoption  of  Road  as  Street — Discretion 
of  City  Authorities. — When  a  city  acquires 
the  property  of  a  plank  road  or  turnpike 
company,  the  duty  which  it  assumes  is  to 
keep  the  highway  in  repair,  and  the  char- 
acter of  the  highway  is  not  changed.  The 
city  may  adopt  such  road  as  a  paved 
street,  no  matter  how  or  with  what  ma- 
terial it  was  paved.  No  such  adoption 
as  a  paved  street  can  be  inferred  from 
laying  water  pipes  in  the  street,  or  light- 
ing it  or  collecting  garbage  and  ashes 
from  houses  on  it,  or  requiring  persons  to 
take  out  a  permit  for  making  openings  in 
it.  or  permitting  the  operation  of  an  elec- 
tric railway  on  it,  or  the  paving  of  the 
center  of  the  street  with  vitrified  brick  by 
the  railway  company. — City  of  Philadel- 
phia V.   Hafer,  38  Pa.   Super.   Ct.   382. 

Use  of  Unbarricaded  Street  Not  Con- 
tributory Negligence. — So  long  as  streets 
remain  unbarricaded  and  open  to  public 
use,  there  is  an  implied  invitation  for  the 
use,  and  a  person  using  them  is  not  negli- 
gent unle.ss  he  has  knowledge  of  the  dan- 
gers incident  to  the  proper  use  thereof, 
and  tho  mere  knowledge  of  the  general  un- 
safe condition  of  such  a  street  on  the  part 
of  one  using  it  with  a  right  to  do  so  would 
not  render  him  negligent. — Scurlock  v. 
City  of  Boone,  121  N.  W.  369. 

Buildings  Upon  Lands  Leased  from  City 
Not  Assessable  for  Taxation  as  Real  Es- 
tate.— The  buildings,  equipments,  etc.,  of 
a  filter  plant  erected  on  land  belonging  to 
and  leased  from  the  city  of  Lancaster  are 
not  taxable  for  local  purposes  separate 
and  apart  from  the  land,  as  it  is  not  real 
estate. — East  Lampeter  Township  v.  Maig- 
nen  Filter  Plant,  Owner,  etc.,  26  L.  L.  R. 
396. 

Defect  in  Sidewalk — City's  Liability  for 
Resulting  Injury. — A  city  is  not  liable  for 
an  injury  from  a  defect  in  a  sidewalk  or 
street  unless  tho  defect  was  created  by  the 
city  or  with  its  knowledge,  actual  or  con- 
structive, and  it  was  negligent  in  not  re- 
pairing it  within  a  reasonable  time  after 
it  knew  or  should  have   known   thereof. — 


City  of  Portsmouth  v.  Houseman  (Su- 
premo Ct.  '\''a.) 

Injury  to  Property  Resulting  from 
Change  of  Grade — Abutting  and  Non- 
abutting  Owners — Damages. — Where  a 
non-abutting  owner  claims  damages  by 
reason  of  a  street  improvement,  the  bur- 
den always  rests  upon  him  to  show  imme- 
diate and  substantial  injury  occasioned 
thereby.  As  to  non-abutting  owners,  there 
can  be  no  claim  for  property  actually 
taken,  and  the  damages,  if  any,  must  be 
such  as  result  from  some  consequential 
injury,  which  must  be  proximate,  imme- 
diate and  substantial. — Ogontz  Avenue 
Case,   225   Pa.   Supreme  Ct.   129. 

Municipal  Regulation  of  Billboards  on 
Private  Property. — So  long  as  billboards 
erected  upon  private  property  are  secure 
against  falling  upon  the  passerby,  so  long 
as  they  entail  no  risk  of  fire  within  proper 
fire  limits,  so  long  as  they  do  not  smell 
bad,  or  spread  disease,  and  so  long  as 
they  do  not  offend  the  moral  instincts  of 
mayor  and  police,  they  enjoy  absolute 
constitutional  immunity.  An  ordinance 
based  upon  the  grounds  herein  suggested 
is  within  the  legitimate  bounds  of  police 
regulation. — Galland  v.  City  of  Wilkes- 
Barre,  Pa.  Supreme  Ct. 

Stones  Along  Highway  Frightening 
Horse — Not  Negligence  if  Properly  Lo- 
cated.— It  is  held  that  a  city  cannot  be 
held  liable  for  injuries  due  to  the  fright- 
ening of  a  horse  by  stones,  which,  for  the 
purpose  of  repairing  a  highway,  it  had 
piled  along  the  curb  out  of  the  traveled 
path,  if  it  has  used  due  care  in  their  loca- 
tion, notwithstanding  they  are  permitted 
to  remain  longer  than  Is  absolutely  neces- 
sary before  the  injury  occurs. — Elam  v. 
Mt.  Sterling  (Ky.),  2  0  L.  R.  A.  (N.  S.) 
512. 

Dangerous  Condition  in  Street — Reason- 
able Time  to  Remedy. — Whether  such  rea- 
sonable time  has  elapsed  between  the  ori- 
gin of  a  dangerous  condition  in  a  street 
and  an  injury  to  a  traveler  as  to  have  en- 
abled the  city  to  have  remedied  such  con- 
ditions, is  for  the  jury.  Defendants'  fail- 
ure to  inspect  the  street  for  a  week  held 
not  negligence  as  a  matter  of  law. — -Revis 
V.  City  of  Raleigh   (N.  C),  1909. 

First  Pavement  Defined. — A  "first 
pavement''  in  the  legal  sense,  which  ex- 
empts the  abutting  property  owner  from 
liability  for  any  subsequent  improvement, 
is  one  that  is  put  down  originally,  or 
adopted  or  acquiesced  in  subsequently,  by 
the  municipal  authority,  for  the  purpose 
of  changing  an  ordinary  road  into  a  street, 
and  may  bo  of  macadam  or  anything  else; 
but,  if  the  purpose  be  wanting,  a  mere 
surfacing  of  the  road  will  not  be  a  pav- 
ing.—City  of  Philadelphia  v.  Hafer,  38 
Pa.  Super.  Ct.   382. 

Roadbed  of  Railroad  Not  Subject  to  As- 
sessment as  Real  Estate. — The  roadbed 
of  a  public  railroad  is  not  "real  estate" 
within  the  meaning  of  Act  June  4,  1901 
(P.   L.    364),    providing  that   "all   real    es- 


MUNICIPAL  MATTERS  IN  COURT. 


53 


tate  •  •  •  sliall  he  subject  to  all  lax 
clalnis  and  niunicipal  claims  herein  pro- 
vided for,"  and  is  not  subject  to  assess- 
ment for  layinK  a  water  pipe  in  a  street 
on  whieh  the  rinlit  of  way  abuts. — City  of 
Pliiladelphia  v.  Phlladclpiiia  &  it.  R.  Co., 
38  Pa.   Super  Ct.   529,   531. 

Departure  from  Speclflcatloha  In  Im- 
provement Releases  Abutting  Owner  from 
Obligation  to  Pay. — A  lot  owner  is  not 
bound  to  pay  for  a  shiewalk  built  by  the 
minilcipality,  where  the  materials  used 
were  different  from  those  specilied  in  the 
resolution  providing  for  the  walk  and  the 
notice  to  abutting  owners,  and  collection 
of  tlu>  a.ssessment  for  the  improvement 
will  be  enjoined. — Meek  v.  Village  of  Col- 
linwood.  30  Ohio  Clr.  Ct.  R.  03. 

Street  Improvement  Not  in  Accordance 
with  Contract — When  Property  Owners 
Must  Raise  Objection. — The  owner  of 
property  abutting  on  a  street  improved 
by  the  city  cannot  avoid  an  assessment 
against  the  property  by  showing  that  the 
improvement  was  not  done  in  accordance 
with  the  contract,  as  that  defense  must 
be  raised  at  the  confirmation  of  the  as- 
sessment, made  at  a  hearing  of  which  he 
had  notice,  as  provided  by  law. — City  of 
Woodlawn  v.  Durham  (Ala.),  50  So.  356. 

Assessments  Must  Be  Grossly  Excessive 
to  Be  Reduced  by  Court. — Assessments 
must  be  grossly  excessive  to  warrant  re- 
duction by  a  court  of  equity. — King  v. 
City  of  Dayton,  30  Ohio  Cir.  Ct.  R.  480. 

Sewer  Assessment — District  Deemed  to 
Be  Benefited. — If  a  main  sewer  is  ade- 
quate and  so  located  that  it  can  be  util- 
ized in  the  future  .by  the  construction  of 
convenient  laterals,  the  lands  in  the  whole 
district  will  be  deemed  specially  benefited. 
It  is  not  necessary  that  property  be  im- 
proved so  as  to  make  sewer  connections 
immediately  available. — Idem. 

Ordinance  Prohibiting  Operation  of 
Stone  Quarry  Invalid. — A  city  ordinance, 
prohibiting  the  maintaining  or  operating 
of  a  stone  quarry  within  the  city  limits, 
is  invalid  as  an  attempt  to  prohibit  rather 
than  regulate  a  legitimate  business. — Pa- 
eiflc  States  Supply  Co.  v.  City  and  County 
of  San  Francisco  (U.  S.  C.  C,  Cal.),  171 
P.   727. 

Unguarded  Excavation  Under  Permit  to 
Contractor — Owner  of  Property  Liable  for 
Injuries  to  Pedestrian. — Where  a  pedes- 
trian on  a  public  sidewalk  falls  into  an 
excavation  made  for  the  purpose  of  mak- 
ing sewer  connections  with  houses  in 
course  of  construction,  the  owners  of  the 
houses  are  liable  for  the  resulting  dam- 
ages, if  the  excavation  was  unguarded, 
and  the  permit  issued  to  the  contractor, 
and  of  which  the  owner  had  notice,  re- 
quired guards. — District  of  Columbia  v. 
Blackman  (D.  C),  32  App.  D.  C.  32. 

Notice  to  City  of  Personal  Injury  Is 
Mandatory. — The  statute  (Rev.  St.,  c.  70, 
sees.  7,  8,  111.)  requiring  notice  to  a  city 
of  personal  injurj*  is  mandatory,  and  the 
giving   of   the   notice   required   is  a   condi- 


tion precedent  to  the  right  to  sue.—  Smith 
V.  City  of  Chicago  Heights,  Ml  111.  App, 
588. 


OunittKeN   to   KrNldvnre   I'roprrty    by    IVoxIni- 
Ity   of   KlfC'Irio    I'ower    I'liuit. 

The  supreme  court  of  Texas  reversed 
the  Judgment  of  the  lower  court,  Decem- 
ber 15,  in  the  ease  of  the  Sherman  Gas 
and  Electric  Company  vs.  Maggie  P.  Bel- 
don  et  al.  The  lower  court  had  given  a 
Judgment  against  the  Sherman  Gas  and 
Electric  Company,  whieh  the  court  of  civil 
appeals  had  ;ifilrmed,  the  ground  being 
that  the  defendant  in  the  lower  court  had 
erected  its  plant  on  a  lot  adjoining  the 
Belden  homo,  the  damage  being  sought 
by  reason  of  inconveniences,  noise  and 
discomfort  caused  by  the  operation  of  the 
plant.  The  contention  was  made  also  that 
the  value  of  the  property  for  home  pur- 
poses had  been  reduced  as  much  as  $1,- 
250. 

An  opinion,  declaring  that  any  person 
is  entitled  to  certain  rights,  and  that  many 
businesses  may  be  carried  on  next  door  to 
a  residence  which  may  not  be  altogether 
pleasant  to  the  inhabitants  of  the  house, 
but  for  which  the  owner  cannot  neces- 
sarily recover  damages,  was  rendered  by 
Associate  Judge  Brown.  He  called  atten- 
tion to  the  fact  that  the  trial  court 
charged  the  Jury  that  if  the  property  had 
been  damaged  and  the  value  diminished 
for  the  purpose  for  which  plaintiffs  were 
using  it,  by  reason  of  the  operation  of  the 
defendant's  plant  in  the  manner  in  which 
it  was  maintained,  that  they  should  find 
for  the  plaintiff. 

He  held  that  the  company  was  respon- 
sible only  for  the  injury  caused  by  the 
operation  of  its  plant,  and  that  the  Judge 
should  have  defined  in  his  charge  a  "nui- 
sance," and  submitted  that  issue  with  in- 
structions that  if  it  should  find  a  nuisance 
to  exist,  they  should  find  for  the  plaintiff 
compensation  for  the  discomfort  and  In- 
convenience suffered.  Ho  held  that  the 
trial  court  eliminated  this  Is.sue  and  gave 
the  Jury  an  incorrect  standard  for  its 
guidance.  Judge  Brown  also  held  that 
the  trial  court  erred  in  instructing  the 
Jury  to  ascertain  the  value  of  the  prop- 
erty for  the  purpose  to  which  the  plaintiff 
had  dedicated  it.  Just  before  the  plant  was 
built,  and  such  value  just  after  the  con- 
struction and  operation  of  the  plant.  The 
opinion  recites  that  if  the  property  would 
sell  for  as  much  for  any  purpose  after  the 
construction  of  the  plant  as  before,  there 
could  be  no  recovery  for  its  reduction  in 
value  as  a  home. 


Iowa   City  Debt  Limits  5  Per  Cent,  of  Real 
Value. 

A  decision  rendered  by  Judge  Smith  Mc- 
pherson, October  23,  in  the  Council  Bluffs, 
la.,  water  works  case,  holds  that  the  5  per 
cent,  limitation  of  Indebtedness  placed  on 
Iowa  cities  applies  to  the  real  property 
valuation,  and  not  the  assessed  valuation. 
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The  assessed  valuation  is  only  one-fourth 
of  the  actual  value,  so  5  per  cent,  of  the 
assessed  valuation  would  mean  but  1.25 
per  cent,  of  the  real.  Judge  McPherson 
says: 

All  provisions  of  a  constitution  are 
mandatory.  There  is  no  such  thing  as  a 
directory  provision  in  a  constitution.  All 
paragraphs,  all  sections,  and  all  words 
must  be  given  full  force  and  meaning. 
With  tliese  things  in  mind,  the  provision 
must  be  analyzed.  When  that  is  done  we 
shall  see  that  the  debts  heretofore  cre- 
ated, added  to  the  now  proposed  debt, 
shall  not  exceed  5  per  cent,  of  the  prop- 
erty, Itecause  the  constitution  provides 
that  a  city  shall  not  in  any  manner  or 
for  any  purpose  go  in  debt  beyond  that 
limit. 

But  5  per  cent,  of  what?  And  how  is 
the  .5  per  cent,  ascertained?  The  first 
question  of  5  per  cent,  of  what  is  an- 
swered by  the  wording  of  tlie  constitu- 
tion, which  recites  :  "Five  per  centum  on 
the  value  of  the  taxable  property  within 
such  corporation  (city)."  The  words 
"value  of  the  taxable  property  of  the  tax- 
payers" are  what  are  used.  It  is  known 
that  exemptions  from  taxation  are  made, 
such  as  court  houses,  poor  farms,  cliurcli 
property,  hospitals,  homesteads  of  sol- 
diers, etc.  Such  property  is  not  to  be 
considered,  because  taxable  property  only 
is  to  be  taken  into  account.  Of  such  tax- 
able property  5  per  centum  is  to  be  ascer- 
tained. But  what  amount?  The  constitu- 
tion says,  "5  per  centum  on  the  value  of 
the  taxable  property."  So  that  it  seems 
clear  to  me  that  we  must  take  5  per  cent- 
um on  the  value  of  all  the  property  to  be 
taxed  within  the  city. 

But  how  ascertained  is  the  more  diffi- 
cult? That  is,  how  are  we  to  arrive  at 
the  value  of  the  taxable  property?  Values 
of  property  for  this  purpose  cannot  be 
ascertained  by  the  courts  hearing  evi- 
dence. One  witness  will  say  that  a  house 
and  lot  are  worth  .$5,000,  and  one  witness 
a  larger  and  another  witness  a  smaller 
sum.  We  find  that  the  constitution  re- 
quires that  such  valuation  shall  "be  as- 
certained by  the  last  state  and  county 
tax  lists."  The  tax  list  in  the  first  in- 
stance is  made  by  the  township  or  city 
assessor.  His  valuation,  as  noted  by  hini 
and  returned  to  the  county  auditor,  is 
binding,  final  and  conclusive,  subject  only 
to  what  may  b"  called  appellate  proceed- 
ings by  the  board  of  review  (the  city 
council),  subject  further  to  the  county 
board  ('((ualizing  as  between  precincts, 
and  the  state  board  as  between  counties. 
But  the  asses.sor's  notations,  in  the  end, 
modified  or  not  modified,  go  into  the  hands 
of  the  auditor.  He  takes  the  figures  thus 
returned  and  multiplies  them  by  the  tax 
levies,  and  his  figures  are  certified  -to  the 
treasurer  for  collection.  Practically  ever 
since  Ave  have  be^n  a  state  the  law  has 
required  assessments  to  be  made  at  the 
actual  value  of  the  property.  But  selfish- 
ness and  greed  to  avoid  taxation  by  indi- 
viduals, and  by  assessors  and  boards  of 
review  to  assist  neighbors  and  political 
friends,  has  resulted  in  a  valuation  of 
from  30  to  40  per  cent,  of  the  true  value. 
The  result  has  been  the  same  as  if  a  true 
valuation  had  been  ascertained,  because 
the  levy  as  a  multiplier  has  been  increased 
as  the  valuation  was  reduced.  But  this 
evil,  real  or  supposed,  was  sought  to  be 
remedied  by  the  legislature  by  enacting  a 
statute  presently  to  be  noticed. 

The  valuation  of  the  property  of  the 
taxpayers  on  which  the  5  per  centum  is  to 
be  computed  is  to  be  "ascertained  by  the 
last  state  and  county  tax   list."     What  is 


the  tax  list  as  defined  by  the  constitution? 
Section  1305  of  tlie  code  is  as  follows: 

"Valuation.  All  property  subject  to 
taxation  shall  be  valued  at  its  actual 
value,  which  shall  be  entered  opposite 
each  item,  and  shall  be  assessed  at  2  5  per 
cent,  of  such  actual  value.  Such  assessed 
value  shall  be  entered  in  a  separate  col- 
umn opposite  each  item,  and  is  to  be  taken 
and  considered  as  the  taxable  value  at 
whicla  it  shall  be  listed  and  upon  which 
the  levy  shall  be  made.  Actual  value  of 
property  as  used  in  this  chapter  shall 
mean  its  value  in  the  market  in  the  ordi- 
nary course  of  trade." 

Herein  is  the  pivotal  question  in  the 
case.  And  the  statement  thereof,  first  of 
all,  presents  the  inquiry  whether  this  stat- 
ute has  been  construed  by  the  supreme 
court  of  the  state,  and  whether  such  con- 
struction has  been  held  to  be  valid  or  void, 
under  the  provision  of  the  Iowa  constitu- 
tion limiting  the  indebtedness  of  a  city  to 
5   per  centum. 

The  construction  given  state  statutes 
and  state  constitutions  by  the  highest 
court  of  a  state  will  ordinarily  be  followed 
by  United  States  courts.  Particularly  is 
this  so  when  the  facts  and  transactions 
of  the  case  have  arisen  since  the  decision 
of  the  state  supreme  court  was  made. 

Therefore,  waiving  my  own  views,  and 
properly  putting  all  arguments  to  one 
side,  it  is  only  necessary  to  call  attention 
to  what  the  state  supreme  court  has  de- 
cided, if  such  construction  has  been  given 
with  an  affirmative  holding  upholding  sim- 
ilar municipal  action.  With  this  in  mind, 
and  observing  this  rule,  in  my  opinion  the 
question  is  put  at  rest  by  the  case  of  Hal- 
sey  vs.  City  of  Belle  Plaine,  128  Iowa 
467,  decided  in  the  year  1905.  three  years 
prior  to  any  action  taken  in  the  matter 
under  consideration  by  the  city  of  Council 
Bluffs. 


Water   Rates   in   Itioa,    N.    Y.,    in   Litigation. 

A  decision  has  been  rendered  in  the 
United  States  circuit  court  at  Utica,  N.  Y., 
by  Judge  Ray,  overruling  the  demurrer 
interposed  by  the  Consolidated  Water 
Company  of  Utica,  in  the  case  of  Edwin 
H.  Risley  and  others  vs.  the  city  of  Utica, 
the  Consolidated  Water  Company  and  oth- 
ers. When  the  suit  was  first  instituted 
the  water  company  objected  on  the  ground 
that  the  plaintiff  was  not  interested  to  an 
amount  large  enough  to  give  him  standing 
in  court.  The  court  granted  Mr.  Risley 
leave  to  amend  his  complaint  by  adding 
the  names  of  some  other  taxpayers,  and 
in  other  particulars.  The  water  company 
interposed  a  demurrer  to  the  amended 
complaint,  alleging  that  the  complaint  was 
multifarious  and  irregular  generally.  It 
also  asked  to  have  the  complaint  dis- 
missed and  to  have  set  aside  a  stay  order 
which  restrained  the  controller  from  pay- 
ing over  to  the  company  the  amount  of 
it.s  bills  for  the  last  two  years,  amounting 
to    about    $85,000. 

In  his  decision  in  which  he  overruled 
the  demurrer  and  denied  the  motion  to 
dissolve  the  injuncntion.  Judge  Ray  says, 
in  part : 

It  would  seem  plain  that  much  is  de- 
mandf'd  by  way  of  relief  that  could  not 
be  granted,  conceding  all  the  allegations 
of  the  bill  to  be  true,  but  a  demurrer 
does  not  lie  to  the  demand  for  relief.     Nor 
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Is  it  int.  lulid  to  imlioatc  tluit  all  tli"'  mat- 
ters tiiarKiil,  if  liuf.  art'  ttie  .siibji-L-t  of 
relief.  What  is  dfililcd  Is  lliat  on  tli«- 
whole  bill  a  cast-  Is  iiiailc  of  ••qultahlo 
cognizance  and  of  which  tills  court  has 
jurisdiction,  and"  tiial  tlu>  l>lil  Is  not  open 
to  till?  charge  of  multifariousness.  Sev- 
eral (luestions  iiave  l)een  raised  and  dis- 
cussed wlilcli  tile  court  Is  not  called  upon 
to  det-rndno  In  advance  of  the  final  hear- 
ing. It  will  hardly  l>e  contended,  I  thlnl<, 
that  the  city  of  I'tica.  by  its  common 
council,  liad  the  riglit  to  go  outside  tiie 
city  of  Utica  and  malte  improvements  and 
expend  mon«'y  or  contract  with  some  cor- 
poration so  to  do,  for  the  l)enellt  of  out- 
side localities  as  well  as  lUlca.  •  ♦  * 
There  should  be  a  speedy  determination  of 
tills  case  on  the  merits,  and  if  not  at  Issue 
and  tried  at  the  I)eceml)er  term,  the  mo- 
tion to  vacate  or  modify  the  injunction 
may  be  renewed. 


The  effect  of  tlio  decision  is  to  try  the 
case  on  its  merits,  and  tins  will  mean  a 
determination  of  the  points  raised  against 
the  water  works  contract  for  the  last 
twenty-five  years.  The  complaint  allonges 
that  the  levy  of  taxes  whicli  contained 
items    for    water    tax    under    the    contract 


deprivetl  property  owners  of  tln-ir  property 
wliliout  due  procf  s«  of  law,  in  tiiat  there 
was  no  authority  und<'r  the  law  for  levy- 
ing the  tax.  The  water  company,  it  is 
alleged,  Is  a  monopoly  to  control  the 
price  of  water.  an<l  tlie  rates  to  private 
consumers  are  about  tlireo  times  the  prices 
charged   In  other  cities. 

The  1)111  of  complaint  asks  that  the  court 
lix  the  actual  value  of  the  water  com- 
pany's plant  in  Utica  and  apportion  the 
amount  to  l)e  paid  between  the  private 
consumers  of  water  and  the  city,  and  that 
tlie  company's  income  from  all  sources 
be  limited  to  r>  per  cent,  on  the  actual 
value  of  the  water  company's  plant.  The 
actual  value  of  the  plant,  the  bill  alleges, 
does  not  exceed  $1,600,000.  It  is  .set  forth 
that  the  water  company  received,  in  the 
year  preceding  October  31,  1908,  some- 
thing over  $i;67.000  from  all  sources,  and 
that  tlie  actual  value  of  the  water  fur- 
nished for  fire  protection  purposes,  if  sold 
to  a  single  person,  would  be  approximate- 
ly $1,000,  at  the  rate  charged  for  water 
for   private  purposes. 
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Prevention  of  Stream  Pollution — New  Jersey  Water  Conservation — Bitumin- 
ous Macadam  for  New  Jersey 


rrui-tical     Methcds     of     ProhiliitinK     (Stream 
Pollutivn  in  I'se  in  Germany. 

The  manner  in  which  German  rivers  are 
officially  guarded  from  being  polluted  by 
pulp  factories  is  described  by  Vice  Consul 
%V.  Washington  Brunswick,  of  Chemnitz, 
as  follows : 

The  pulp  manufacturers  are  required  to 
use  every  precaution  possible,  so  that  not 
even  a  particle  of  the  waste  can  reach  the 
stream.  The  water  wiiich  is  to  be  emptied 
into  thf-  river  must  leave  the  factory  in 
an  absolutely  clean  condition,  free  from 
any  remnants  from  the  manufacturing 
process.  Tliis  is  accomplished  by  sending 
it  througli  one  or  more  settling  ponds. 
and,  if  necessary,  the  waste  must  b* 
passed  througli  filters.  The  streams  are 
regularly  patroled  by  inspectors,  and  any 
justified  claims  against  the  ciuality  of  tlie 
waters,  due  to  pollution  from  the  factories, 
is  at  once  investigated  and  must  be  dealt 
with  immediately,  regardless  of  the  cost. 
There  are  no  regulations  setting  forth 
th*^-  exact  method  wliich  a  manufacturer 
must  employ  to  prevent  the  pollution  of 
tlie  streams :  eacli  manufacturer  can  use 
his  own  ideas  upon  the  subject  as  long  as 
Ills  metliod  fulfills  the  requirem^'nts.  Set- 
tling ponds  are  invarialily  used,  and  the 
results  are  always  satisfactory.  An  em- 
ploye of  the  inspection  bureau  of  factories, 
who  makes  tours  from  time  to  time  to  in- 
spect the  disposition  of  the  waste  material 
of   tlie    factories,    is    under   the    immediate 


jurisdiction  of  the  county  authorities,  and 
has  charge  of  the  licenses  to  the  factories 
and  of  the  inspection.  The  law  is  enforced 
to  the  letter,  and  any  violation,  whether 
unintentional  or  not.  compels  the  manu- 
facturer to  pay  all  costs  in  connection 
with  removing  the  pollution  from  the 
streams.  A  manufacturer  whose  works 
are  located  on  one  of  the  small  streams 
in  Saxony  polluted  the  water,  and  the  in- 
spectors compelled  the  owner  to  bear  all 
the  expenses  for  cl<'aning  the  stream  and 
freeing  it  of  impurities  due  to  his  negli- 
gence. The  cost  of  fret  ing  the  stream 
from  pollution  used  up  the  earnings  of  the 
factory  for  several  years. 


state-   Water  Supply   C'onimissliin   Is   (■|)n!>*Tv- 
infc  New  Jersey  Waters. 

The  State  Water  Supply  Commission  of 
New  Jersey  refused,  November  30,  the 
application  of  the  city  of  Paterson  for 
permission  to  construct  a  reservoir  near 
Midvale  for  the  purpose  of  supplying  the 
city  with  water  from  the  Wanaque  water- 
shed. 

The  commission  announced  its  intention 
of  adhering  to  the  polic.v  of  consenMng  all 
the  water  supply  territorj'  possible  in  an- 
ticipation of  future  needs,  granting  rights 
only  where  the  demand  is  to  supply  an 
urgent  and  already  existing  nei-d. 
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Bituminous  Macadam  Roads  for  New  Jersey. 

In  the  opinion  of  Col.  Frederick  Gilky- 
son,  state  road  commissioner  of  New  Jer- 
sey, macadam  is  unequal  to  the  wear  and 
tear  of  automobile  traffic,  and  the  state 
must  change  its  methods  of  construction 
if  its  roads  are  to  be  kept  up  to  date. 
State  Commissioner  Gilkyson  has  reached 
this  decision  after  much  inquiry  and  many 
experiments,  which  have  demonstrated 
that  pavements  superior  to  the  ordinary 
asphalt  may  be  laid  in  cities  and  suburban 
districts  at  from  $1.15  to  -ll.SO  per  square 


yard,  where  they  now  cost  $1.90  to  $2.50 
per  square  yard.  The  pavement  referred 
to  is  bituminous  macadam.  The  state 
now  has  eighty-five  miles  of  bituminous 
pav-ements,  and  specifications  have  been 
prepared  for  thirteen  miles  more.  Colonel 
Gilkyson  is  acting  in  connection  with  the 
federal  authorities  at  Washington  to  bring 
about  the  formation  of  a  paving  commis- 
sion to  supervise  this  method  of  road 
building,  thus  avoiding  conflicts  with  any 
of  the  patented  compounds.  In  this  way 
open  bidding  will  be  possible  and  the  cost 
will  be  lessened. 
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Municipal     Reports. 

Forty- fourth  Annual  Report  of  the  Board 
of  Water  Commissioners  of  Reading,  Pa. 
1907-8.  Emil  A.  Nuebling,  Superintend- 
ent and  Engineer. 

Progress  was  made  on  the  construction 
of  the  filter  plant  on  the  portion  of  the 
supply  drawn  from  Maiden  Creek.  Mean- 
time a  typhoid  fever  epidemic  occurred, 
which  was  traced  to  this  supply,  and  the 
water  was  treated  for  some  time  with  cop- 
per sulphate  at  the  rate  of  1  part  to  1,- 
200,000  parts  of  water,  which  was  reduced 
to  one-third  the  quantity  in  January.  A 
chemical  and  bacteriological  laboratory 
was  fitted  up  during  the  same  month  and 
some  experiments  on  the  value  of  hypo- 
chlorite of  lime  as  a  germicide  were  made. 
The  first  tests  showed  but  little  more  re- 
sult was  obtained  for  any  increase  in 
quantities  of  the  hypochlorite  above  one- 
.sixteenth  of  a  grain  per  gallon,  and  that 
the  use  of  one-quarter  grain  per  gallon  on 
Maiden  Creek  water  would  produce  the 
.same  percentage  of  removal  of  harmful 
bacteria  as  a  good  filter,  viz.,  85  to  90 
per  cent.,  and  that  application  of  materi- 
ally larger  quantities  can  be  detected  by 
the  odor  in  the  water. 

The  cost  of  cleaning  the  filters  in  use 
was  reduced  materially  by  improving  the 
methods  of  cleaning  and  handling  the 
sand. 

The  standard  form  of  summary  of  sta- 
tistics is  used  and  the  detailed  tables  of 
statistics,  and  of  cost  of  operations,  are 
more  than  usually  satisfactory. 

Nineteenth  Semi-Annual  Report  of  the 
Sewerage  and  Water  Board  of  New  Or- 
leans, La.  June  :H).  1909.  Geo.  G.  Earl, 
General   Superintendent. 

The  board  worked  under  great  disad- 
vantages during  the  half  year  covered  by 
this  report,  for  an  attempt  to  sell  $4,000,- 
000    in    bonds    failed,    and    the    board    was 


required  to  keep  its  expenditures  within 
$1,000,000,  which  was  raised,  and  the  spe- 
cial taxes,  etc.,  amounting  to  about  $380,- 
000  additional.  The  expenditures  for  the 
half  year  were  actually  $1,301,938.62. 
Thus  far  the  construction  of  the  sewerage 
system  has  cost  $4,485,412.63  ;  the  water 
works,  $6,895,755.64,  and  the  drainage  sys- 
tem, $4,668,390.70.  The  expenses  of  car- 
rying the  work  on  have  been  $441,755.31 
for  the  sewerage  system,  $268,82  5.47  for 
water  works,  $229,352.26  for  drainage  and 
$394,357.96  general  purposes,  and  the  in- 
terest paid  on  bonds  has  amounted  to  $1,- 
471,410.69,  so  that  the  total  cost  to  the 
city  thus  far  has  been  $20,631,782.42. 
Bonds  to  the  amount  of  $13,000,000  have 
been  issued,  for  which  net  premiums  of 
$494,280  were  received,  although  the  last 
million  was  sold  at  a  discount  of  $60,000. 
About  nine  miles  of  sewers  were  laid 
during  the  six  months  and  one  and  three- 
quarter  miles  of  water  pipe.  The  new 
filter  plant  was  put  in  operation  February 
9,  1909.  About  thirty-one  miles  of  sub- 
surface drainage  lines  were  laid  during 
the  period  of  the  report. 

Annual  Report  of  the  City  Engineer  of 
Salt  Lake  City,  Utah.  1908.  Louis  C. 
Kelsey,  City  Engineer  during  the  year. 
Geo.  O.  Chaney,  Prin.  Asst.  Engr.,  now 
City   Engineer. 

This  report  is  one  of  the  most  exten- 
sive and  most  thoroughly  detailed  which 
is  issued.  Information  taken  from  it  will 
)je  published  from  time  to  time.  Attention 
may  be  called  here  to  some  of  the  spe- 
cial features  shown  by  the  report. 

One  of  these  is  the  system  of  classifica- 
tion of  records  and  accounts,  whereby  all 
the  documents  and  references  to  each  class 
of  work  receive  the  same  number.  Items 
under  the  contingent  fund  are  numbered 
from  1  to  20,  such  as  2  for  resurvey,  7 
for    health    department,    13    for  'board    of 
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public  woiks.  ISi  fiir  law  (l<'p;irtmeiU ; 
water  supply  It'^ms  are  nunibi-i-cd  from 
I'l  to  30,  water  \\4orks  .'!1  to  Xfi,  streets 
and  sidewalks  Sd  to  A'>.  sewers  and  drains 
46  to  50.  Kacli  nuniber  lias  its  subdivi- 
sions. Thus  L'.V  refers  to  preliminary 
surveys,  L'H  to  locating  and  setting  monu- 
ments, etc.  ;  the  law  department  runs  over 
the  alphabet,  so  that  case  IS  AS  is  Foos- 
berK  versus  the  city,  1SB3  Is  Wm.  L.  Bells 
versus  the  city.  ISD.'J  is  N.  Jonlan  Irriga- 
tion Co.  ot  al.  versus  S.  Jordan  Canal 
Co.  et  al.,  etc.  ;  also  sueii  lieadings  as  pav- 
ing, sewer,  water  main  extensions,  run  by 
numbers  instead  of  letters,  water  m.iin  ex- 
tension No.  227,  for  example,  being  known 
as  35 — 227.  All  accounts,  records,  note 
books,  maps,  plats,  etc.,  bear  the  same 
numbers,  so  that  all  can  be  easily  gath- 
ered  together  %vhen  necessary. 

Accompanying  the  classification  is  a 
new  system  of  fire-proof  filing  cases  in  a 
flre-proof  vault  of  large  size,  wliich  classi- 
fies the  records  as  correspondence ;  loose 
leaf  notes  from  field  and  office,  all  notes 
being  kept  thus,  as  described  in  a  special 
article  in  MuNiriPAL  Engineering,  vol. 
XXX.  p.  409 ;  field  books ;  drawings ;  pho- 
tographic negatives.  The  records  for  cur- 
rent matters  are  kept  in  a  current  file, 
and  as  the  file  fills  up  and  the  matters 
pass  out  of  immediate  view,  tlie  records 
are  moved  to  the  permanent  files,  bound 
in  pasteboard  pamphlet  binders  and  la- 
beled. Vertical  files  and  drawers  are  used 
according  to  the  convenience  of  filing. 
The  magnitude  of  the  file  is  shown  by 
the  statement  that  there  were  on  file  at 
the  beginning  of  this  year  1.000  folders, 
1,629  field  books.  4,183  drawings,  of  which 
3,125  are  tracings  and  1,S73  photographic 
negatives.  The  characteristics  of  the  sys- 
tem, which  the  writer  liad  the  opportunity 
to  examine  last  summer,  are  simplicity, 
immediate  reference   and  expansibility. 

The  city  is  involved  in  a  number  of 
suits  over  its  various  systems  of  water 
supply  for  domestic  purposes,  irrigation, 
and  exchange,  and  a  large  part  of  the  re- 
port is  filled  with  detailed  results  of  ob- 
ser\-ations  of  rainfall,  flow  of  water, 
pumpage,  etc.,  so  that  the  city  will  know 
at  all  times  exactly  what  its  water  sup- 
ply is  and  whence  it  comes. 

Contract  work  in  1908  amounted  to 
$871,704.95,  as  compared  with  fl,- 
207,160.48  in  1907,  the  heaviest  year 
the  city  has  ever  had.  The  proportion  of 
the  engineering  expense  belonging  to  this 
work  amounted  to  3.24  per  cent,  of  the 
contract  price  in  1908,  as  compared  with 
2.65  per  cent,  in  1907,  3.45  per  cent,  in 
1906  and  8.85  per  cent,  in  1905. 


general  science  ($2  a  year),  medical  sci- 
ence ($3)  and  botany  ($2).  or  the  entire 
journal  ($5),  and  seems  to  be  issued  nuar- 
t<-rly. 


A   Philippine   ScieDtiflo    Journal. 

The  Philippine  Journal  of  Scieyice,  pub- 
lished at  Manila,  P.  I.,  is  devoted  to  the 
scientific  and  commercial  interests  of  the 
tropics.      It  is  published  in  three  sections. 


i'ropiisetl    liii|irii\i-nii-iitN   of    Wutt-r    Siip|il>    of 
W'UHliinKlon,    I).    C. 

Tho  installation  of  a  system  of  meters 
for  all  public  and  private  services,  and 
tho  con.struetion  of  a  modern  coagulating 
plant  in  conjunction  with  the  Georgetown 
reservoir,  is  advocated  by  Major  J.  J. 
Morrow,  engineer  officer  in  direct  charge 
of  the  water  service  of  the  District  of 
Columbia. 

As  a  result  of  his  preliminary  investi- 
gations and  surveys  for  increasing  the 
water  supply  -of  the  District,  Major  Mor- 
row reached  the  following  conclusions  : 

First — Tho  efforts  of  the  water  depart- 
ment of  the  District  of  Columbia  of  the 
last  three  years,  looking  to  a  suppression 
of  waste,  have  produced  such  remarkable 
results  as  to  imperatively  demand  their 
continuance  and  extension  by  r.ipidly  cov- 
ering all  services,  both  private  and  pub- 
lic, in  the  District  of  Columbia,  by  meters. 

Second — As  an  alternative  to  providing 
for  tlie  construction  of  an  additional  stor- 
age reservoir,  which  will  become  more 
necessary  as  the  demand  for  water  in- 
creases, and  to  provide  for  the  more  effi- 
cient working  of  the  present  filtration 
plant  during  periods  of  excessive  turbid- 
ity in  Potomac  water,  the  construction  of 
a  coagulating  plant  and  remodeling  of 
Georgetown  reservoir  for  use  in  connec- 
tion therewith  is  imperatively  demanded 
as  a  necessary  adjunct  to  the  present  sys- 
tem and  should  be  at  once  begim. 

Third — Contingent  upon  the  adoption  of 
these  measures  there  can  be  no  doubt  that 
the  consumption  and  waste  of  water  in 
the  District  of  Columbia  in  the  next  few 
years  will  be  far  enough  below  the  safe 
working  capacity  of  the  existing  aqueduct 
to  make  it  safe  to  postpone  new  construc- 
tion until  fuller  and  more  definite  results 
are  at  hand  to  predict  accurately  the  date 
at  which  such  construction  must  be  com- 
pleted. 

Fourth — There  appears  to  be  no  justifi- 
cation for  an  increase  in  the  supply 
through  fear  of  failure  in  any  of  the 
structures   of  the  existing  system. 

Fifth — "U'hen  tho  necessity  arises  for  an 
increase  in  the  supply  there  appear  to  be 
three  projects,  any  of  which  would  give 
a  satisfactory  supply  at  least  as  great 
as  the  present,  and  at  reasonable  cost. 
From  Great  Falls  an  aqueduct,  with  all 
necessary  appurtenant  structures,  could  be 
constructed  with  such  slight  variations 
from  plans  which  have  been  worked  out 
in  considerable  detail  as  might  be  deemed 
necessarv  by  advances  in  the  art  of  pro- 
viding public  water  supplies,  at  a  cost  of 
$3,900,000.  and  the  work  could  b--  done  in 
from  four  to  five  years'  time,  of  which  at 
least  a  year  would  be  consumed  in  the 
necessar\-  work  of  acquisition  of  title  to 
lands  necessary.  On  another  route  from 
Great  Falls,  withdrawn  from  the  line  of 
the  existing  aqueduct  as  far  as  topogra- 
phv  will  permit,  an  aqueduct  with  all  ap- 
purtenant structures  could  be  constructed 
at  a  cost  of  $4,350,000,  and  in  about  the 
same  length  of  time. 

From  the  Patuxent  valley  an  aqu'duct 
with  all  necessary  appurtenant  structures 
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could  be  constructed  in  from  four  to  six 
years'  time.  Sufficient  data  as  to  cost  of 
this  development  are  not,  however,  at 
hand,  and  a  known  additional  obstacle  ap- 
pears to  its  adoption,  as  the  power  to  en- 
ter the  state  of  Maryland  for  tliis  purpose 
must  first  be  obtained  from  that  state. 
The  project,  however,  offers  iinown  advan- 
tages wliich  would  justify  its  adoption 
as  against  the  Great  Falls  project,  even 
at  an  increased  cost  of  nearly  $1,000,000. 
These  advantages  justify  a  careful  study 
at  an  early  date,  for  which  the  sum  of 
$3,000  should  be  appropriated. 

Sixth — Contingent  upon  the  construction 


of  the  coagulating  plant  recommended,  no 
additional  storage  capacity  need  be  pro- 
vided, even  when  the  additional  conduit  is 
constructed,  nor  will  any  addition  be  re- 
quired to  the  present  filtration  plant  be- 
yond slight  modifications  in  the  arrange- 
ment of  ducts,  even  with  a  demand  for 
twice  the  present  maximum  consumption. 

Seventh- — For  reasons  outlined  in  the 
report  of  Mr.  Hazen,  the  officials  of  the 
District  of  Columbia  should  make  arrange- 
ment to  cover  the  present  filtered  water 
reservoirs  at  Reno  and  Brightwood  at  as 
early  a  date  as  will  be  permitted  by  funds 
at  tlieir  disposal. 


OR^OANIZATIONi 
AND   INDIVIDUALS 


Indiana  Engineering  Society — Technical  Meetings — Technical  Schools — 
Civil  Service— Personal  Notes 


Coni'ention   of    Indiana    Engineering    Society., 

The  program  for  the  Indiana  Engineer- 
ing Society  meeting.  January  13  to  15, 
1910,  to  be  held  at  the  Denison  Hotel,  In- 
dianapolis, includes  the  president's  ad- 
drf  ss,  by  E.  E.  Watts,  of  Princeton  ;  pa- 
pers upon  subjects  pertinent  to  stream 
pollution,  by  Chas.  C.  Brown,  Prof.  R.  L. 
Sackett  and  H.  C  Jordan  ;  illustrated  pa- 
per by  Proi'.  Malverd  A.  Howe,  of  Terre 
Haute,  entitled  "Arches :  a  Historic 
Sketch ;"  "Some  Types  of  Reinforced 
Construction,"  by  B.  E.  Watts  ;  "Prepara- 
tion of  Plans  for  Steel  Highway  Bridges," 
by  B.  B.  Johnson  ;  "The  Ohio  River  San- 
itary Commission,"  by  Hon.  W.  J.  Wood  ; 
"The  Work  of  the  Indiana  Railroad  Com- 
mission," by  Hon.  W.  J.  Wood ;  "Deep 
Well  System  of  South  Bend,  Ind.,"  by  A. 
J.  Hammond,  city  engineer ;  "A  Sewer 
Franchise,"  by  J.  W.  Fulwider ;  "A  Pro- 
posed Telephone  Franchise,"  by  Charles 
Carroll  Brown. 

There  will  also  be  papers,  titles  not  yet 
announced,  by  Prof.  W.  K.  Hatt,  Chas. 
Brossmann  and  C.  L.  O'.ds,  and  reports  of 
committees  in  all  the  different  branches  of 
the  society. 

The  annual  banquet  will  be  held  on  the 
13th,  at   7  :30  p.   m. 

A  prominent  feature  of  the  convention 
will  be  exhibits  of  articles,  devices  and 
products  of  interest  to  engineers  and  those 
connected  with  engineering  works  in  room.s 
and  corridor.^  adjacent  to  the  convention 
hall.  Charles  Brossmann  is  secretary,  43 
Union  Trust  Building,  Indianapolis,  Ind. 


Technical  Meetings. 

The   American   Association   for   Interna- 
tional   conciliation    will    send    to    members 


of  boards  of  trade  copies  of  a  paper  by 
John  Ball  Osborne,  of  the  U.  S.  Depart- 
partment  of  State,  bureau  of  trade  rela- 
tions, on  "The  Influence  of  Commerce  on 
the  Promotion  of  International  Peace." 

The  officers  of  the  American  Brother- 
hood of  Cement  Workers  of  America  are 
F.  C.  Gengenbeck,  president,  Chicago ; 
Henry  Ullner,  secretary  and  treasurer, 
San  Francisco,  Cal.,  and  vice  presidents 
from  New  York,  Chicago,  San  Francisco 
and  St.  Louis. 

The  Illinois  Association  of  Municipal 
Contractors  proposes  to  improve  the  qual- 
ity, quantity  and  efliciency  of  public  im- 
provements, and  as  a  means  to  that  end 
suggests  to  boards  of  local  improvements 
early  starting  of  the  legal  proceedings  so 
that  the  work  can  be  let  during  the  win- 
ter and  construction  can  begin  early  in 
the  spring.  William  Howe  is  the  execu- 
tive secretary  and  his  office  is  at  805  At- 
wood   Bldg.,    Chicago,    111. 

The  Museum  of  Safety  and  Sanitation, 
29  W.  39th  St.,  New  York,  has  a  lecture 
committee  which  is  arranging  a  schedule 
of  lectures  for  the  winter  which  will  be 
delivered  where  they  are  wanted  if  meet- 
ing place,  local  publicity  and  lantern  ex- 
pi  uses  are  guaranteed. 

The  Brooklyn  Engineers'  Club  held  its 
annual  meeting  and  dinner  on  December  9. 
The  officers  elected  were  Geo.  A.  Orrok, 
president,  Joseph  Strachan,  secretary,  Wm. 
T.  Donnelly,  treasurer. 

The  National  Association  of  Cement 
Users  is  making  a  campaign  for  new  mem- 
bers and  offers  much  of  value  in  return 
for  the  annual  dues  of  $5.  Some  of  its 
committees  are  working  hard  upon  their 
reports    for    the    next    convention,    to    be 
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In  111  III  CliifaK(».  Koliiiiary  L'l-J'i.  Tin- 
c'oiiiinlttet'  on  spcfllU'ations  for  ceiiu-nt 
in-odiiots  Is  looking  for  suggt'stlous  iv- 
Kardii)^  staiitlard  spt  citicatlotis  for  ccnii-iit 
brick,  tile.  pli)c.  finish  for  laiildiiiKs.  maini- 
faftiiri'd  stoiif  and  for  iiironnation  about 
thickness  of  joints,  oolorinj?,  CfiniMit  pro- 
ducts, and  defects  in  the  adopted  spedlica- 
tions  for  cement  blocks.  The  committee 
on  I  xterior  treatment  of  concrete  surfaces 
is  also  on  the  search  for  information  about 
a  larj;ei'  rnimber  of  iletails  of  material  and 
workmanship  on  surface,  methods  of  n-- 
moval  of  surface  and  of  cnatinp  surfaces, 
possibilitii  s  and  limitations  of  surfac  in 
ornamental  work,  waterproofing,  effects  of 
bleinislus  and  remedies  therefor,  specifica- 
tions and  costs.  The  list  of  points  alone  is 
an  education   in  tbi-  sidiject. 

The  si'\enth  annual  dinner  of  the  Muni- 
cipal Kiiijinters  of  the  City  of  New  York 
was  belli  l^ecember  11  at  the  Hotel  Savoy. 
At  the  meeting  December  22  Francis  L. 
Pruyn  presented  a  paper  on  "The  Reduc- 
tion of  the  Water  Table  and  Its  Effect  on 
Foundations  in  N»w  York  Oit.v." 

The  prizDs  for  the  ornamental  center- 
piece to  be  erected  at  the  Chicago  cement 
show  have  been  awarded.  Tlie  first  goes 
to  Wilbur  Karl  Howenstein.  of  Chicago, 
the  second  to  Krnest  V.  Price,  of  Spokane. 
Wasli..  and  the  third  to  George  Aswumb. 
of  Chicago.  The  succ?ssful  design  is  com- 
posed of  a  great  pedestal  supporting  a 
shaft  30  feet  high,  which  in  turn  supports 
a  Hgiire  of  heroic  size.  The  four  sides 
of  the  pedestal  liave  four  figures 
in  relief  representing  tlie  stone,  bronze, 
iron  and  ceni'^nt  ages.  A  few  spaces  on 
thf  second  Hour  only  are  open  for  new 
exhibitors.  Those  coming  to  the  show  or 
to  any  of  the  conventions  meeting  at  the 
same  time.  P'ebruary  18-2(5.  should  obtain 
certificates  from  the  ticket  agents  from 
whom  they  purchase  their  tickets,  whicli 
will  entitle  them  to  return  tickets  at  half 
fare. 

In  addition  to  the  lousiness  meeting,  the 
annual  meeting  of  the,  American  Society 
of  Civil  Engin'  ers  will  include  an  inspec- 
tion of  the  works  of  the  Penns.vlvania  tun- 
nel and  terminal  railroad,  the  president's 
reception,  another  visit  to  the  Ashokan 
reservoir  of  th'-  new  Xew  York  water  sup- 
ply now  under  construction  in  the  CatskiM 
mountains,  an  illustrated  address  on  con- 
servation of  New  York's  water  resources 
by  Walter  McCulloh,  consulting  engineer 
of  the  State  Water  Supply  Commissioner, 
and  an  informal  smoker  on  January  19 
and  20.  Charles  \\'arren  Hunt  is  secre- 
tary. 220  W.  57th  street.  New  York. 

The  first  monthly  meeting  of  the  Amer- 
ican Society  of  Engineering  Contractors 
was  held  in  New  York  December  14.  An 
Address  on  "The  Science  of  Management 
Engineering"  was  delivered  by  H.  P.  Gil- 
lette. The  first  local  section  of  the  so- 
ciety will  be  establis,hed  in  Indianapolis. 
Ind.,  under  a  recent  action  of  the  board 
of  directors. 


Till'  annual  meeting  of  th<-  Wd.kI  Pre- 
servers AsHOciatlon  will  be  held  In  Clil- 
cago.  III.,  at  the  Auditorium  Hotel,  Jan. 
IS.  lit  and  20.  Walter  Buehler.  St.  Loul.s, 
Mo.,    president. 

Till-  tenth  annual  convention  of  the  Na- 
tional Good  Itoails  Assocl.ition  was  held 
at  Topeka.  Kas..  Dec.  14  and  I.').  A  reso- 
lution was  adopted  urging  the  use  of  both 
c;>nvicts  and  enlisted  men  of  the  army  In 
the  constnielion  of  good  roails  ;  ui-ging  tlie 
lonstruction  by  tlie  national  goverrnnent 
of  a  system  of  highways  connecting  Wash- 
ington with  every  state  capital  ;  endorsing 
the  plan  for  a  military  road  from  Fort 
Ki  avenworlh  to  Fort  lliley;  calling  uj)on 
the  national  govi-rnment  to  adopt  a  fixi-d 
policy  and  to  make  appropriations  for  per- 
manent road  work  :  urging  stat>'  laws  com- 
pelling the  payment  of  jioll  tax  in  cash 
and  providing  that  all  mone>s  collected  by 
the  states  from  "licensing  of  eh-ctric.  gaso- 
line and  steam  driven  pleasure  and  com- 
mercial vehicles  be  set  aside  for  the  im- 
provement of  state  highways." 

The  annual  meeting  of  the  Montana  So- 
ciet.v  of  Enginc-'rs  will  be  held  at  Butte, 
Mont.,  Jan.  G,  7  and  8.  Clinton  H.  Moore, 
secretary,  Butte. 

The  annual  meeting  of  the  Michigan 
Engineering  Society  will  be  held  at  Lans- 
ing. Mich..  Jan.  12.  13  and  14.  Alba  L. 
Holmes,  stcretar.v,  .574  Wealthy  avenue. 
Grand  Rapids,   Mich. 

The  annual  meeting  of  the  Canadian  So- 
ciety of  Civil  Engineers  will  be  held  at 
Ottawa.  Ont..  Jan.  25.  26  and  27.  C.  H. 
McLeod,  secretary,  413  Dorchester  stre-t, 
West  Montreal.  Que. 

The  convention  of  the  Illinois  Societ.v  of 
Engineers  and  Surveyors  will  be  held  at 
Cairo.  111..  Jan.  20.  27  and  2S.  E.  E.  R. 
Tratman.  secretary.  1036  Monadnock  Blk.. 
Chicago. 

The  annual  convention  of  the  National 
Brick  Manufacturers'  Association  will  bo 
held  at  Pittsburg.  Pa..  Feb.  7,  8,  9.  10,  11 
and  12.  T.  A.  Randall,  secretary,  Indian- 
apolis. Ind. 

The  annual  convention  of  the  Connecti- 
cut Society  of  Civil  Engineers  will  be  held 
at  New  Haven,  Conn.,  Feb.  8.  J.  Frederick 
Jackson,  secretary.  Box  1304,  New  Haven, 
Conn. 

Th-  annual  meeting  of  the  New  England 
Association  of  Gas  P>ngineers  will  be  held 
at  Boston.  Mass.,  Feb.  16.  N.  W.  Gifford. 
secretary,  26  Central  Square,  E.  Boston, 
Mass. 

The  annual  convention  of  the  Iowa  En- 
gineering Society  will  be  held  at  Cedar 
Rapid.s,  la.,  Feb.  16  and  17.  A.  H.  Ford, 
sfcretary,  Iowa  City,  la. 


The   Terhniral   Schools. 

The  State  University  of  Iowa  publishes 
the  monthly.  loicti  Alumnus. 

The  president's  report  of  Cornell  Uni- 
versity with  tile  subsidiary  reports  and 
appendices  covers  nearly  300  pages. 
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Civil    Service   Examinations. 

The  U.  S.  Civil  Service  Commission  will 
hold  civil  service  examinations  at  the 
usual  places  as  follows : 

Jan.  5,  6,  7 :  Senior  draftsman  in  Ord- 
nance Bureau,  Washington,  D.  C,  at  $1,600 
to   $1,800  a  year. 

Jan.  12  :  Engineer-physicist,  at  $3,000  a 
year  or  associate  engineer-physicist  at  $2,- 
000  a  year  in  the  Bureau  of  Standards. 

Jan.  19  :  Engineers  in  wood  preservation 
at  $1,000  and  $1,300  a  year  in  Forest  Serv- 
ice in  District  No.  2,  Denver,  Colo. 


Personal    Kotes. 


David  Barr,  former  mayor  of  Sarnia, 
Ontario,  died  in  that  city  December  4,  fol- 
lowing a  stroke  of  paralysis. 

Dr.  Ryota  Hara,  chief  engineer  of  the 
city  of  Yokohoma,  Japan,  is  visiting  Amer- 
ican cities  to  study  their  public  works. 

The  Power  Specialty  Company  an- 
nounces the  removal  of  its  Boston  office 
to  1031  State  Mutual  Building,  50  Con- 
gress street. 

Anderson  Polk,  32  W.  40th  street.  New 
York,  is  now  in  the  railway  department  of 
the  Lowe  Brothers  Company,  paint  mak- 
ers at  Dayton,  O. 

Mayor-elect  Duryee,  of  Schenectady,  N. 
Y.,  has  announced  his  intention  of  ap- 
pointing J.  Leland  Fitzgerald  city  engineer 
of  that  city.  Mr.  Fitzgerald  has  held  the 
office  a  number  of  times. . 

William  F.  Morse,  consulting  sanitary 
engineer,  whose  specialty  is  the  collection, 
treatment  and  disposal  of  municipal 
wastes,  has  opened  offices  in  the  Trinity 
building.   111   Broadway,  New  York. 

E.  R.  Stapleton,  long  so  favorably 
known  in  tlie  western  cement  trade,  is  now 
the  general  sales  agent  of  the  Western 
States    Portland    Cement    Co.,    with    offices 


at  218  N.  Y.  Life  building,  Kansas  City, 
Mo. 

Dr.  James  D.  McDowell,  mayor-elect  of 
Vincennes,  Ind.,  has  appointed  William  P. 
Ritterskamp  a  member  of  the  board  of 
public  works ;  reappointed  Joseph  V. 
Hershey,  city  engineer ;  George  Fendrick, 
chief  of  fire  department. 

James  Lemon,  M.  Inst.  C.  E.,  has  been 
recently  knighted  by  King  Edward  VII.  of 
England.  Mr.  Lemon  has  been  prominent 
in  the  designing  and  construction  of  the 
public  improvement  work  in  London  dur- 
ing his  service  in  the  various  official  posi- 
tions he  has  held  since  entering  that  field 
many  years  ago. 

Senor  Lucas  Fernandez,  chief  engineer 
for  the  government  of  Costa  Rica  and 
engineer  for  the  municipality  of  San  Jose, 
is  visiting  this  country  inspecting  sew- 
erage systems  in  the  larger  cities.  Senor 
Fernandez  is  spending  some  time  in  Hous- 
ton, Texas,  with  relatives  and  to  attend 
to    a   numlDer   of    private    matters. 

Mayors  have  been  elected  in  Massachu- 
setts cities  and  towns  as  follows  :  Holyoke, 
Nathan  P.  Avery,  sixth  term  ;  Worcester, 
James  Logan,  re-elected ;  Chicopee,  Sam- 
uel F.  Fletcher ;  Everett,  Charles  Bruce, 
re-elected ;  Lynn,  James  R.  Rich,  re- 
elected ;  Melrose,  Eugene  H.  Moore,  re- 
elected ;  Newburyport,  Robert  E.  Burke ; 
Newton,  Charles  E.  Hatfield,  re-elected ; 
Somerville,  John  M.  Woods,  re-elected ; 
Woburn,    Hugh    D.    Murray. 

Daniel  W.  Church,  chief  assistant  city 
engineer  of  Cliicago,  111.,  died  in  that 
city  December  7.  Mr.  Churcli  was  first 
associated  with  the  city  engineer's  office 
in  Cliicago  in  1893,  but  resigned  in  about 
18  months  to  take  a  position  with  the 
Pittsburg  Bridge  Company.  He  again  re- 
joined the  Chicago  city  engineering  de- 
partment in  1903  and  served  as  chief  as- 
sistant engineer  up  to  the  time  of  his 
death.  Mr.  Church  was  taken  to  the  home 
of  his  family  in  Gouverneur,  N.  Y.,  for 
burial. 


.Vtlas   Dr.vern   and   Portable   Asphalt   Plant. 

The  Atlas  one-car  portable  asphalt  pav- 
ing plant  has  a  guaranteed  capacity  of 
1,800  yards  of  2-inch  topping  and  4,000 
yards  of  1-inch  binder  per  day  of  ten 
hours.  The  extreme  overall  length  of  the 
plant  is  but  50  feet  and  the  weight  less 
than  100,000  lbs.,  thus  being  .the  largest, 
yet  smallest,  and  the  lightest  plant  on  the 
market.  It  can  be  surely  called  a  "vest- 
pocket  edition"  of  a  railroad  asphalt  pav- 
ing plant.  The  plant  itself  is  up  to  date 
in  every  particular  and  strictly  Atlas.  It 
has  one  closed  asphalt  kettle,  ten  ton  ca- 
pacity, and  one  open  asphalt  melting  ket- 
tle, twenty  tons  capacity,  equipped  for  air 
agitation.  Air  is  used  for  transferring  as- 
phalt  from  the  open   to   the  closed  kettle. 


and  from  the  closed  kettle  to  the  asphalt 
measuring  bucket.  There  is  also  an  air 
hoist  for  elevating  asphalt  to  tlie  open  ket- 
tle.    Westinghouse  air  compressor  is  used. 

The  dryer  is  direct  driven  by  a  self-con- 
tained, dust  proof,  15  h.  p.  engine.  The 
•mixer,  which  is  nine  cubic  feet  capacity, 
steam  jacketed,  Iroquois  make,  is  driven 
by  direct  connected  25  h.  p.  engine,  same 
t^■pe  as  used  for  dryer.  The  boiler  is  60 
h.  p.  vertical  type.  There  are  two  eleva- 
tors at  the  feed  end  of  the  dryer — one  for 
stone  and  one  for  sand,  and  a  hot-sand 
elevator  at  the  discharge  end  of  the  dryer 
for  elevating  the  material  up  to  the  stor- 
age bin.  The  bin  has  capacity  of  four 
cubic  yards  of  sand.  The  hot-sand  elevator 
is  driven  from  the  engine,  which  drives  the 
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mixer,  and  the  two  cold-sand  elevators 
and  the  fan  are  driven  from  the  engine 
which  drives  the  dryer. 

The  Atlas  dryer  on  the  plant  malces  it 
possible  to  produce  such  a  big  little  plant 
that  will  deliver  the  product. 

The  sand  is  screened  by  a  screen  on  the 
back  end  of  the  dryer  cylinder.  The 
screen  is  pushed  to  one  side  when  binder 
is  run. 

The  plant  can  be  run  with  five  ordinary 
laborers  and  one  handy  man,  who  should 
be  a  steam  engineer. 

An  Atlas  dryer  can  be  put  on  any  type 
of  plant.  It  will  double  the  drying  capacity 
and  not  use  any  more  space  than  the 
dryer,  or  dryers,  it  replaces.  Atlas  dryers 
dry  nearly  everything. 


Larg:o   Vitrified    Sewer   Pipe. 

The  Blackmer  &  Post  Pipe  Co..  St. 
Louis,  Mo.,  issue  a  booklet  on  vitrified 
pipe  sewers  which  contains  some  valuable 
information.  This  companj-  has  been  the 
pioneer  in  large  sizes  of  vitrified  pipe  and 
has  gradually  increased  the  maximum  size 
from  30  to  33  and  36  inches  diameter,  and 
now  undertakes  the  manufacture  of  42- 
inch  pipe.  The  demand  for  these  large 
siz  s  has  increased  until  the  additional 
buildings  and  grounds  provided  in  1900 
for  their  manufacture  have  become  too 
small  and  enlargements  are  now  in  prog- 
ress. 

The  only  thing  in  the  way  of  general 
use  of  these  large  sizes  is  the  greater  first 
cost  of  sewers  laid  with  them.  The  pam- 
phlet makes  a  very  strong  argument  on 
the  better  value  of  the  vitrified  pipe  sewer, 
in  that  it  is  cleaner,  more  durable,  will 
not  absorb  or  retain  offensive  matter,  is 
more    convenient    in    construction,    can    be 


laid  with  unskilled  labor,  and  has  less 
frictional  resistance,  so  that  pipes  one- 
fifth  smaller  can  be  used,  because  of  the 
greater  capacity. 

There  is  a  financial  argument,  showing 
the  amount  which  the  first  cost  of  a  pipe 
of  continuous  life  can  exceed  the  first  cost 
of  pipes  or  sewers  of  certain  definite 
lengths  of  life  and  still  be  equal  in  cost 
in  the  long  run.  Thus  a  pipe  which  re- 
quires no  replacement  can  cost  twice  as 
much  for  first  construction  as  one  which 
•  requires  replacement  every  2  0  years. 
Copies  of  the  pamphlet,  giving  numerous 
other  arguments  also,  will  be  sent  on  ap- 
plication to   the  company. 


Lubricator   for   Elevatcr   Guides. 

The  accompanying  photograph  shows 
the  Imperial  elevator-guide  lubricator, 
the  use  of  which  insures  a  constant  and  au- 
tomatic lubrication  of  elevator  guides  and 
stops  the  slushing  of  guides  by  hand  with 
its  loss  of  time  and  danger  of  accident 
to  engineers  or  their  assistants.  Full  in- 
formation about  the  apparatus  will  be  sent 
by  the  American  Engineering  and  Manu- 
facturing Company,  1215  Filbert  street, 
Philadelphia,  Pa. 


Liquid  Asphalt  for  Macadam  Reads. 

The  Indian  Refining  Company,  of  Cin- 
cinnati. Ohio,  makes  two  brands  of  liquid 
asphalt  for  use  on  roads,  which  they  ar(> 
putting  on  the  market  through  their  road 
preserving  department.  Their  refineries 
are  located  at  Georgetown,  Ky ;  Law- 
renceville  and  East  St.  Louis,  111.,  not  far 
from  the  sources  from  which  they  secure 
the   materials. 

One    brand    is    called    the    65    per    cent. 


IMPERIAL  ELEVATOR-GUIDE  LUiiRICATOR. 
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grrade,  and  Is  intended  foi-  odd  surfac  • 
treatment  of  roadn  already  constructed. 
It  is  tlie  oiiti'onie  of  sevi-ral  years  of  ex- 
perienc  '  in  tlio  tr<"atlnj;  of  roads.  Durlnp 
tliese  years,  tlie  orn'  (it)jec't  of  tlie  roatl  ex- 
perts and  clii  nii.sts  who  liad  this  worit  In 
charge,  was  to  Ket  material  wliich,  when 
applied  co!d  to  ;i  macadam  or  gravel  road, 
would  penetrate  into  the  road,  bond  the 
stone,  give  a  smooth,  dustless,  nuullt  ss  ami 
resilient  surface,  last  long  enough  to 
more  than  pay  for  itself  and  not  pick  up 
under  traffic,  injuring  veliich  s  and  clothes. 
Liquid  asphalt  is  the  result.  In  forty- 
eight  hours  of  dry  warm  weather  li(|uid 
asphalt  will  give  these  results  and  tln' 
roa<l  will  be  ready  for  traffic.  Or,  if  a  light 
coating  of  scret  nings,  sharp  sand  or 
gravel  is  applied,  about  ten  hours  after  tin- 
treatment,  a  still  better  result  is  obtained, 
and  the  road  can  be  opened  immediately 
to  traffic.  This  treatment  has  lasted  and 
is  guaranteed  to  last  for  the  dry  season 
of  the  year  in  which  the  application  is 
made  and  in  a  majorit.\-  of  cases,  in  th':> 
past,  the  road  has  been  in  a  perfect  con- 
dition for  a  much  longer  period  of  time. 

The  second  brand  is  liquid  asphalt  bind- 
er, which  contains  95  per  cent,  of  bitu- 
men. It  is  intended  for  new  construction 
of  bituminous  macadam  roads. 

The  compan.v  will  send  full  information 
about  both  grades  upon  request. 


Garbage    C'rematiiin. 

Of  all  the  methods  of  destro>ing  garb- 
age and  refuse,  that  by  fire  is  by  far  the 
most  effective,  as  thus  all  accompanying 
bacteria  are  kilh  d  and  the  organic  matter 
is  completely  oxidized  into  gases  and  only 
ashes  are  left  behind.  The  destruction  of 
garbage,  or  what  is  more  cornet,  its  re- 
duction to  ashes,  in  crematories,  especially 
built  for  this  purpose,  is  therefore  now  in 
almost  universal  use. 

The  dt sign  of  a  furnace  for  the  burn- 
ing of  garbage,  street  sweepings,  rubbish, 
etc.,  is,  however,  by  far  more  difficult  as 
it  appi-ars  to  one  unacquainted  with  the 
problem.  This  is  du»  to  the  ever  changing 
composition  of  th?  materials  to  be  de- 
stroyed and  to  the  difficulty  of  securing 
complete  combustion.  Garbage,  street 
sweepings,  etc.,  contain  a  great  amount  of 
moisture,  .often  from  30  to  72  per  C2nt., 
which  must  l)e  evaporattd  cither  in  the 
process  of  burning  or  by  preliminary  dry- 
ing, and  a  very  high  temperature  and  an 
excess  of  air  must  be  maintained  in  the 
furnace  at  all  times,  as  otherwise  the 
chimney  gases  will  be  extremely  offensive. 

There  have  been  put  into  sersMce  a  num- 
ber of  different  furnaces,  most  of  th»  m 
successful  onl.v  in  larger  cities  where  the 
kinds  of  refuse  are  collected  separately 
and  where  continuous  operation  can  be 
maintained.  Most  of  these  large  crema- 
tories n«  ed  auxiliary  fuel  and  with  some 
of  them  a  special  apparatus  for  prelim- 
inary drying  of  the  .refuse  had  to  be  con- 
nected.      Both    cost    of     construction    and 


cost  of  operation,  have  been  very  high  and 
even  for  larger  cities  of  1 00,000  iaiiabi- 
tants  and  over,  a  garbage  cn-matory  plant 
up  to  this  time  has  been  a  heavy  burden. 
There  was  no  furnace  which  met  the  di-- 
mands  of  smaller  citi' s  and  although  the 
necessity  of  a  crematory  has  been  felt 
everywhere,  even  in  the  smallest  country 
towns,  th>'  city  authorities  w<re  unable  to 
Install  such  plant  on  account  of  Its  ex- 
cessive cost-. 

The  Thompson  Garbage  Crematory  has 
been  espt daily  Invented  and  designed  to 
meet  the  demands  of  such  communities, 
where  all  public  improvements  have  to  be 
done  with  utmost  economy,  and  where  the 
question  of  utilizing  the  waste  heat  in  the 
crematory  furnace  for  generating  of  steam 
for  power  plants  docs  nut  arisi-. 

The  Thompson  crematory  is  not  de- 
signed to  utilize  the  waste  heat  for  steam 
generation  on  a  large  scale.  The  crema- 
tory is,  however,  provided  with  a  water- 
tube  grate,  in  which  sufficient  steam  can 
be  produced  for  driving  a  blower  to  in- 
crease the  draft,  if  such  should  become 
necessary  for  certain  purposes.  In  all 
ordinary  cases,  however,  where  mixed 
refuse  is  burned,  natural  draft  alone  is 
used,  no  Idower  or  other  machinery  is  at- 
tached, and  therefore  the  Thompson  crem- 
atory is  a  model  of  simplicity  and  econ- 
omy. 

In  1906  Mr.  Jas.  A.  Thompson,  then 
commissioner  in  charge  of  the  water,  sew- 
erage and  health  department  of  the  city 
of  Houston.  Tex.,  designed  and  installed 
his  first  crematory  plant  for  the  city  of 
Houston.  Tex.,  which  has  now  been  in 
successful   operation   for  over  three  years. 

This  crematory  is  located  in  the  center 
of  a  well  built  up  section  of  the  city,  and 
lias  done  its  work  without  any  objection- 
able effect.  For  over  three  years  this 
crematory  was  the  only  method  that  the 
city  of  Houston  used  in  destroying  its 
garbage,  refuse,  the  smaller  dead  animals, 
etc. 

This  plant  has  a  capacity  of  about  65 
cubic  yards,  and  is  sufficiently  large  to 
care  for  all  the  garbage  removed  from  the 
business  center  of  the  city.  No  fuel  is 
necessary  for  the  furnace,  as  the  lighter 
material  is  made  to  serA-e  as  fuel  to  con- 
sume the  heavier  substances.  The  smaller 
animals  dying  in  the  city  limits  are  cre- 
mated here,  and  last  summer  the  563  dogs 
destroyed  by  the  dog  catcher  were  dis- 
posed of  in  this  manner. 

As  a  c^onsequence  of  the  excellent  results 
obtaineel  the  city  of  Houston  has  now  de- 
cided to  replace  this  plant  by  a  new 
Thomrson  crematory  of  a  Larger  capacity. 

In  the  wint'^r  of  190S-9  a  Thompson 
crematory  was  built  for  the  cit.v  of  Austin. 
Tex.,  which  has  now  been  in  use  for  some 
time  with  most  satisfactory  results. 


Ilendrirks'   Directory. 

The   eighteenth   annual   edition   of    Hen- 
dricks" Commercial  Register  of  the  United 
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States  for  Buyers  and  Sellers,  has  just 
been  issued.  It  contains  over  350,000 
names  and  addresses  of  American  manu- 
facturers classified  under  35,774  classifica- 
tions, representing  about  every  machine, 
material,  apparatus  or  specialty  required 
in  the  architectural  engrineering,  mechan- 
ical, electrical,  manufacturing,  railroad, 
mine,  quarrying  and  kindred  industries, 
embracing  everything  for  railroads,  mines, 
building  and  construction,  electrical  trade, 
machine  shops,  foundries,  contractors  from 
a  pick  or  shovel  to  a  hoisting  engine  or 
steam  shovel,  agriculture,  power  transmis- 
sion from  a  belt  fastener  to  a  complete 
system,  including  the  latest  specialties  in 
right  angle  transmission  and  variable 
speed  countershafts,  heating  and  ventilat- 
ing from  an  air  valve  or  ventilating  fan 
to  a  high  or  low  pressure  boiler,  plumbing 
work,  mill  or  factory,  the  drafting  room 
from  a  drawing  pencil  to  a  blue  printing 
machine,  water  supply  from  a  water  pres- 
sure gauge  to  a  pumping  engine  or  stand- 
pipe,  municipal  work  from  a  paving  brick 
or  sewer  inlet  to  a  steam  road  roller, 
hardware,  iron,  steel  and  other  metals, 
machinery,  over  2,700  classifications  of  as 
many  different  kinds.  S.  E.  Hendricks  Co. 
are  the  publishers,  74  Lafayette  street. 
New  York  City,  and  the  price  is  §10. 


How  to  Clean  Deep  Wells. 

In  the  operation  of  deep  wells  for  muni- 
cipal, manufacturing  or  private  use,  a 
great  deal  of  trouble,  annoyance  and  ex- 
pense is  invariably  encountered  by  the 
choking  up  of  the  well  strainers,  and  loss 
of  efficiency  caused  by  the  pumping  of 
large  quantities  of  air  dravvn  through  the 
open  top  of  well  and  passing  down  into 
pump  chamber. 

The  Clark  well  construction  obviates 
thi^se  troubles  and  brings  with  it  satisfac- 
tion and  increased  well  capacity  at  great- 
ly reduced  cost ;  eliminating  dangers  of 
contamination,  as  surface  waters,  foul  air 
and  other  impurities  are  prevented  from 
entering  well.  This  well  construction  is 
adapted  for  use  on  any  kind  of  a  well,  and 
in  connection  with  any  kind  of  pumping 
head,  direct  steam  power,  geared  or  belted, 
or  hand  power. 

The  entire  top  of  well  is  hermetically 
.sealed,  thus  permitting  by  the  operation 
of  pump  the  formation  of  a  vacuum  ex- 
tending to  the  bottom  of  the  well  and 
greatly  increasing  the  draft  or  suction  on 
the  water  bearing  stratum.  The  vacuum 
formed  is  Indicated  on  a  vacuum  gage. 

By  this  equipment  the  capacity  of  wells 
has  in  some  instances  been  increased  100 
per  cent.,  affording  double  the  quantity  of 
water,  of  greatly  improved  quality. 

The  vacuum  gage  forms  a  reliable  and 
convenient  tell-tale  of  the  condition  and  ef- 
ficiency of  the  pump  at  all  timf^s ;  as, 
knowing  what  the  vacuum  point  should  be 
under  different  conditions,  a  lowering 
therefrom  is  conclusive  evidence  of  worn 
or  leaky  pump  valves  or  packings. 


On  the  discharge  line  from  the  pump 
there  is  placed  a  check  valve  and  a  pres- 
sure indicating  gage.  The  discharge  line 
is  cross-connected  onto  the  outside  casing 
of  the  well. 

By  the  operation  of  a  gate  valve  a  flow 
of  water  under  pressure  may  be  turned 
into  the  well  casing  and  forced  through 
the  slots  of  the  strainer  at  the  bottom  of 
the  well,  thus  thoroughly  forcing  accumu- 
lated fine  sand  away  from  and  thoroughly 
cleaning  the  strainer. 

A  pipe  connection  with  small  stop  cock 
is  placed  at  the  extreme  bottom  of  clean- 
ing pipe,  for  the  purpose  of  determining 
at  any  and  all  times  whether  there  is  a 
leakage  of  water  past  the  gate  valve. 

Another  pipe  line  connection  is  made  on 
the  cleaning  line  for  the  introduction  of 
compressed  air  or  steam  under  heavy  pres- 
sure into  well  casing  for  cleaning  pur- 
poses, where  it  is  desired  to  so  do. 

This  well  construction  is  supplied  by  the 
H.  W.  Clark  Co.,  Mattoon,  111.,  the  manu- 
facturers of  the  well-known  Clark  meter 
box. 


Trade   Publications. 


The  H.  W.  Johns-Manville  Co.  publishes 
a  brief  illustrated  description  of  "How  4 
Cars  of  Coal  Did  the  Work  of  5." 

The  Christmas  greeting  of  the  H.  Muel- 
ler Mfg.  Co.,  Decatur,  111.,  is  deserving  of 
special  mention  because  it  steps  out  of  the 
line  of  trade  and  impresses  upon  the  re- 
ceiver a  feeling  of  personal  interest  which 
is  very  grateful. 

A  preliminary  discussion  on  creosoted 
wood  block  pavement  by  C.  Marshall  Tay- 
lor, in  charge  of  the  department  of  chem- 
istry and  tests,  is  issued  in  pamphlet  form 
by  the  International  Creosoting  and  Con- 
struction Co.,  which  compares  the  specifi- 
cations for  blocks  and  oil  now  in  use  and 
presents  the  specifications  used  by  this 
company. 

The  Universal  Portland  Cement  Com- 
pany's circular  No.  67  has  many  photo- 
graphs of  ornamental  and  useful  applica- 
tions of  cement  in  construction. 

The  Indianapolis  office  of  the  Lehigh 
Portland  Cement  Co.  publishes  a  booklet 
on  "The  Modern  Farmer,"  which  shows 
many  structures  for  farm  use,  made  of  ce- 
ment, and  tells  how  to  make  many  of 
them.  F.  E.  Paulson  is  the  moving  spirit 
in  this  office. 

The  Weber-Duller  Co.,  329  Commercial 
Bank  BIdg.,  Houston,  Tex.,  issue  a  book- 
let on  "Economical  Garbage  Disposal  and 
the  Thompson  Garbage  Crematory." 

A  circular  concerning  the  American  Ex- 
position to  be  held  in  Berlin.  Germany, 
in  June,  July  and  August,  1910.  has  been 
received  from  the  American  Headquarters, 
50   Church  street.  New  York  City. 

The  Power  Specialty  Co.,  Ill  Broadway, 
New  York,  issue  a  handsomely  illustrated 
catalog  of  the  Foster  patent  superheater, 
showing  it  in  all  its  details  and  giving 
photographs  of  many  kinds  of  installations 
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Willi  all  sort  of  boilt-rs  and  lurnacs.  It 
is  oni'  of  tiio  most  satisfactory  Ijuuklots 
of  Its  kind  because  It  is  so  compkti-  and 
dttailcd  and  at  the  saino  tinio  so  bri<f. 

Calendars,  wall  and  desk  ninlnd'is 
havo  been  received  from  tho  following: 
Deckman-Diitv  Brick  Co..  Cleveland,  Col- 
llnwood,  CarroUton.  and  Malvern,  O.  ;  I'nl- 
versal  Portland  Cement  Co.,  Ctiicjigo,  III., 
an«l  PittsbtirK,  Pa.  ;  the  Springlield  He- 
publican,  Springfield,   Mass. 

A.  S.  Aloe  Co.'s  catalog  of  mathematical 
and  engineering  Instruments  and  drawing 
materials  has  been  received  from  St.  Louis, 
Mo. 


Tru<lt'    Xot«8. 
ASPHALT. 

Pittsburg.  Pa. — Press  reports  of  Dec.  13 
state  that  as  soon  as  plans  have  been  pre- 
pared for  the  proDosed  new  .o.sphalt  plant 
the  city  will  take  possession  of  the  Pea- 
body  site  in  Homewood,  for  the  acquisition 
of  which  condemnation  proceedings  havo 
beiii  entered. 

The  Atlas  Dryer  Company,  of  Cleveland, 
Ohio,  has  just  received  an  order  from  The 
Newell  Quarry  Company,  of  Cleveland, 
Ohio,  for  one  of  its  Atlas  drvers.  self-con- 
tained type,  with  Atlas  mechanical  stoker, 
for  burning  slack  bituminous  coal,  the 
dryer  to  be  used  for  drying  silica  sand 
capacity  150  tons  per  dav  of  ten  hours. 

The  Atlas  Dryer  Company,  Cleveland, 
Ohio,  reports  that  it  has  just  shipped  one 
of  Its  Atlas  dryers,  self-contained  type  and 
completely  encted,  to  the  Metropolitan 
Construction  Company,  Wichita,  Kan.  The 
dryer  is  to  replace  a  dryer  of  another 
make,  that  did  not  liave  sufficient  capacity 
on  a  portable  asphalt  paving  plant.  The 
first  order  from  the  Metropolitan  Construc- 
tion Company  was  for  an  Atlas  one-car 
portlable  asphalt  paving  plant. 

Fort  Smith,  Ark. — The  Fort  Smith  Vitri- 
fied Brick  Co.  has  been  awarded  a  contract 
for  supplying  the  Prairie  Oil  &  Gas  Co 
with  1,000,000  brick  for  use  in  building 
pipe  lines  and  pumping  stations  at  Klnta. 
Okla.,   and  DcQueen,   Ark. 

The  Corry  Brick  and  Tile  Co.,  Corrv 
Pa.,  has  installed  one  of  Frank  B.  Dunn's 
machines  for  wire  cutting  lug  brick,  and 
reports  that  it  works  to  perfection.  The 
invention  only  needs  to  become  well  known 
to  induce  the  general  use  of  paving  brick 
made    in   this   manner   without    repressing. 

BRICK. 

Spokane.  Wash. — Contracts  will  be  let 
soon  for  constructing  a  steel  and  con- 
crete plant  for  the  People's  Portland  Ce- 
ment Company,  recentiv  incorporated  at 
Squaw  Bay  on  Lake  Pend  d'Oreille  60- 
mis.  northeast  of  Spokane.  Arthur  S 
Ford,  of  New  York  City,  and  H.  A.  Groth, 
of  Chicago,  are  interested  in  the  proposed 
letting  of  the   contracts. 

Wayland,  N.  Y. — The  Wayland  Portland 
Cement  Co.  has  purchased  the  cement 
works  of  the  Thomas  Millen  Companv,  of 
Syracuse,  N.  Y.,  which  has  been  operated 
in  this  city  for  the  last  16  rears.  The 
uayland  Portland  Cement  Co.  was  or- 
^^"'Zf-d  by  local  business  men,  consisting 
Of  John  Kimmel,  F.  K.  Smith,  F.  C.  Lan- 
der, H.  %  .  Pratt  and  O.  F.  Kiefer.  with  of- 
ficers as  follows:  President.  John  Kem- 
'•  ^'ce;President,  F.  K.  Smith :  treas- 
urer, F.  C.  Lander ;  secretary  and  treas- 
urer, O.  F.  Kiefer. 


and  Cement  Co.  contemplates  the  erection 
lilO         ■'        '""""fa^'turlng    plant     during 

Kvansville      Pa—The    Allentown     Port- 
land Cement  Co.  is  erecting  a  plant  here 

CONCRETE   BLOCKS. 

Oo"bo«*^V'     <-'o'»— 'i'1'0    Hayden    Concrete 
Co.   has   been   incorporaterl   by   David    Kllt 
ner,  T.  Shelton  and  John  K.  Mik-.s 

Jer.sey  City,  N.  J.— The  Marshall  ("ori- 
crete  Construction  Co.  has  been  incorp.Mat- 

inerf.i  !'.';,""."■'<'.'!>'  '-■""^'•et'''  materials  and 
ingndients,  buihiing  material.s,  etc.  Wm 
Hutchinson  is  Inten-sted 
...V^'^'i''"!?^'^"'  9-  C.— The  Southern  Con- 
ciete  Products  Co.  has  been  incorporated 
to  manufacture  and  sell  concrete  and  .sim- 
r"r"'!mh"^'%,''^'  ^^''"a,A-  Kennedy,  Cha.s. 
T  ?,  .  ■'•  Clarence  T.  Kingsbury,  Frank 
L.  Averill  and  Fred  Drew,  all  of  this  city. 

PURCHASE   OF   MACHINERY. 
Chicago,     III.— (Special).       The     F      G 

YJ^J}1\  '' ,«l«^sires  the  names  of  firms  who 
make  kettles,  dippers,  buckets,  etc.,  such 
as  are  used  by  paving  contractors. 
e«^«"^^I?"'^•  O*"^— (Special).  P.  Melhuish. 
caie  A\arren  Construction  Co.,  is  in  the 
market  for  all  equijJment  connected  with 
road  making. 

Daytona,  Fla.— (Special).  D.  D.  Rog- 
ers, cy.  engr.,  is  in  the  market  for  a  light- 
weight mountain  transit. 

Portland.  Ore.— (Special),  p.  Melhuish 
care  A\  arren  Construction  Co.,  is  in  the 
market   for  dust  preventives 

Williamston,  S.  C— (Special).  E.  C. 
Horton  is  in  the  market  for  drain  pipe 
for  crossings,  etc. 

LIGHT,  HEAT  AND  POWER. 
Oklahoma  City,  Okla.— The  Oklahoma 
Y'^^,,.  P^'"*^  ^°-  ^^^  '^ft-n  incorporated  by 
A.  I'lshback,  J.  Worthinglon,  W.  F.  Thor 
I;.  Kabat,  of  this  city,  and  W.  G.  Clark' 
G.  Lowe,  T.  Clark,  G.  Clark,  D.  Clark  and 
1.   Lowe. 

Oklahoma  City,  Okla.— The  Union  Gas 
6z  ii,lectric  Co.  has  been  incorporated  by  F 
L.  Brandiger,  C.  W.  Stephenson  and  F.  *d' 
Brown. 

^  Champaign,  111. — The  Terminal  Power 
CO.,  of  McKinley,  has  been  incorporated  to 
produce  and  distribute  electricitv,  gas 
water,  steam  and  hot  ^vater,  by  "George 
^^  .  Mattis,  W.  H.  Carnahan  and  B  E 
Bramble. 

Decatur,  III. — The  Progressive  Light  & 
Power  Co.  has  been  incorporated  to  man- 
ufacture and  s°ll  electric  current  for  power 
and  lighting  purposes,  electricity  and  gas 
for  heating,  gas  for  illuminating,  heating 
and  power  purposes,  etc.,  bv  W.  Ji  Suf- 
fern,  Robert  I.  Hunt  and  Fred  M.  I\es 

Mt.  Hope,  W.  Va.— The  Varner  Co.  has 
been  incorporated  to  build  electric  light 
and  power  plants,  by  J.  F.  Garrett  and 
P.  M.  Snyder,  of  Mt.  Hope ;  Alex.  Mc- 
Nabb,  J.  W.  Smiley  and  Samuel  Dixon,  of 
MacDonald,  W.  Va. 

MISCELLANEOUS. 

Milwaukee,  Wis.— The  Milwaukee  Con- 
crete Mixer  Machinery  Co.  has  been  in- 
corporated by  W.  J.  Roseberrv,  R  J 
Schwab  and  Henry  E.   Schwab. 

Dundas.  Ont. — »lans  for  a  4.000-ton 
crusher  plant  have  been  prepared  for  Doo- 
little  &  Wilcox.  It  will  be  erected  on 
their  property  west  of  this  citv. 

Cedar  Rapids.  la. — The  Universal 
Crusher  Co.  has  been  incorporated  bv  D 
B.    Getty,    Jos.    Cockfield,    E.    A.    Velde    F 
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F.  Dawley  and  C.  E.  Wheeler,  all  of  this 
city. 

Moline,  111. — W.  L.  A^elie,  of  this  city, 
has  purchased  a  large  stone  crusher  of  the 
Austin-Western  Co.,  of  Chicago. 

Normal,  111. — This  city  has  purchased  a 
street  sprinkler  and  sweeper  of  the  Stude- 
baker  Mfg.  Co.,  of  South  Bend. 

Citico,  Ala. — The  Citico  Furnace  Co.  has 
installed  a  No.  6  stone  crusher,  which 
was  purchased  of  the  Austin-Western  Co., 
of  Chicago. 

Pacomai,  Cal. — The  Austin-Western  Co., 
of  Chicago,  has  sold  a  crushing  plant  to 
the  Pacomai  quarry. 

Cedar  Rapids,  la. — The  contract  for 
crushers  and  other  machinery  for  the  new 
plant  to  be  erected  at  Garrison.  la.,  by 
the  American  Crushed  Stone  Co..  was 
awarded  to  the  Austin-Western  Co.,  of 
Chicago.  The  new  concern  is  composed  of 
business  men  of  this  city. 

Alexandria,  La. — A.  Wyckoff  &  Son  Co. 
have  established  a  wooden  water  pipe 
factory  for  the  purpose  of  using  the  cy- 
press lumber,  so  abundant  in  this  region, 
in  the  manufacture  of  their  water  pipe 
for  heads  up  to  200  pounds  per  square 
inch. 

SEWER  PIPE. 

Indianapolis,  Ind.— The  William  E.  Dee 
Clay  Co.,  of  Illinois,  has  been  incorpo- 
rated here  to  manufacture,  buy  and  sell 
and  generally  to  handle  and  deal  in  sewer 
pipe,  flue  linings,  drain  tiles,  etc.,  by  Wm. 
E.  Dee,  D.  B.  Sauter  and  Ed  G.  Henkel. 

Portland,.  Ore. — The  Glazed  Cement 
Sewer  Pipe  Co.  has  awarded  a  contract 
for  the  erection  of  a  manufacturing  plant 
in  Kenton. 

Rome,    Ga. — The    Standard    Sewer    Pipe 


Co.,  which  was  organized  by  D.  B.  Ham- 
ilton, Jr.,  and  C.  C.  Harper,  has  purchased 
the  plant  of  the  Morrison-Trammell  Brick 
Co.,  and  will  manufacture  sewer  pipe. 
New  machinery  will  be  installed. 

New  York  City. — The  annual  meeting 
of  the  Sewer  Pipe  Distributers  was  held 
at  the  Hotel  Astor,  December  13.  On 
account  of  ill  health  Arthur  N.  Pierson 
declined  re-election  as  president,  and  Jas. 
G.  Lincoln,  of  Boston,  was  chosen  to  fill 
the  office.  E.  S.  Walton,  of  Youngstown, 
O.,  was  elected  vice  president ;  J.  C.  Ad- 
ams, of  Pittsburg,  secretary  and  treasurer. 


Patents  on  Concrete  in  Railway  Track  Con- 
struction. 

906,067.  Railway  Tie.  Hugh  H.  Ranje, 
Indianapolis,    Ind. 

906,686.  Reinforced  Concrete  Railway 
Sleeper.  Maurice  Bruckner,  Budapest, 
Austria-Hungary. 

908,765,  908,766.  Reinforced  Concrete 
Track  Ties.     Wm.  Gabriel,  Detroit,  Mich. 

909,378.  Reinforced  Concrete  Tie.  Wm. 
Dunson,    Indianapolis,   Ind. 

910,559.  Railway.  John  J.  Martin,  Los 
Angeles,  Cal. 

911,734.  Reinforced  Concrete  Sleeper 
for  Railways  and  Tramways.  Gaston  Lie- 
beaux,  Nantes,  and  Francois  Hennebique, 
Paris,  France. 

912,219.  Reinforced  Concrete  Structure 
C railway  track).  Linn  W^hite,  Chicago, 
111. 

912,227.  Reinforced  Concrete  Railway 
Sleeper.  Maurice  Bruckner,  Budapest, 
Austria-Hungary. 

912,663.  Concrete  Tie.  Niels  P.  Frand- 
sen,  Chicago,  111. 


IMPROVEMENT  AND 
CONTRACTING  NEWi 


PAVING. 


Aurora,  111. — The  finance  committee  es- 
timates that  $298,920.30  will  be  needed  to 
operate   this   municipality   during   1910. 

Peoria,  111. — The  report  of  Col.  John 
Warner,  superintendent  of  sidewalks,  has 
been  filed  with  the  commissioner  of  pub- 
lic works,  and  it  shows  that  during  the 
present  year  about  70,000  lin.  ft.  of  cement 
sidewalks  have   been  laid. 

Port  Huron,  Mich. — The  hearing  of  the 
injunction  petition  of  the  State  of  Michi- 
gan vs.  The  Clyde  Plank  and  Macadam- 
ized Road  Co.,  which  was  set  for  Dec. 
20,  was  continued  to  Dec.  29.  The  bill 
of  complaint  alleges  that  the  defendant 
company  has  failed  to  keep  its  road  in 
repair  as  required  by  statute.  The  de- 
fendant claims  the  circuit  court  has  no 
jurisdiction  in  the  case,  and  this  is  the 
point  to  be  settled. 

CONTEMPLATED   WORK. 

Hoquiam.  Wash. — The  city  council  will 
expend   $.90,000   in  street  improvements. 

Pella,  la. — The  question  of  paving  is  be- 
ing agitated  here. 


Atchison,  Kans. — A  resolution  has  been 
passed  for  paving  Green  st. 

Trenton,  N.  J. — -An  ordinance  has  been 
passed  for  paving  Olden  ave. 

Seward,  Neb. — Council  has  decided  to 
pave  the  streets  around  the  public  square. 

Osage,  la. — The  city  council  has  decided 
to  pave  8  blocks  of  Main  st.  with  concrete. 

Richmond,  Va. — This  city  has  appro- 
priated $50,000  for  paving  Franklin  st. 
Address  mayor. 

Carmi,  111. — Special. — Claude  M.  Barnes 
says  2  mis.  of  brick  paving  will  be  con- 
structed. 

Platteville,  Wis. — Brick  paving  is  con- 
templated next  spring  for  Main  St.,  from 
Court  to  Water  sts. 

East  Moline,  111. — Brick  paving  is  con- 
templated for  the  bluff  road,  from  12th  st. 
to     V\'arner's    Crossing.    ' 

Mitchell,  S.  D. — The  question  of  paving 
the  main  street  of  this  city  is  being  urged 
by  the  business  men. 

Ames,  la. — The  city  council  has  appoint- 
ed a  committee  to  investigate  the  matter 
of  paving  for  this  town. 

Indianapolis,  Ind. — A  resolution  has 
been  passed  providing  for  the  paving  of  a 
portion  of  Washington  boulevard. 
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Green  Bay,  Wis. — Tho  estimated  cost 
of  pavinf?  coiit«mplat<(l  during  1910  Is 
IL'L'O.OOO.     A\-.  \V.  K.'i.d,  cy.  i-ngi: 

Mason  City,  la. — Council  will  take  final 
action.  Jan.  10,  for  improving  the  alley 
In  block  2'.,  Paul  Filfs  plat. 

Kiverslde,  III.— Plans  and  specifications 
will  be  prepand  for  constructing  paving, 
sewer  and  water  Improvements. 

Onanda,  Minn. — Tlie  question  of  issuing 
bonds  for  constructing  roads  in  the  town 
of    Kathio   is    being  discussed. 

Pensacola.  Fla. —  Bids  have  been  author- 
ized for  paving  Paioff  and  Tarragona  sts. 
L.    E.  Thornton,  c.v.  engr. 

Portsmouth,  Va. — This  citv  contem- 
plates expending  $200,000  for  street  pav- 
ing during  1910.  Bascom  Svkes,  cy.  engr. 
Saginaw,  \Vest  Side.  Mich. — About 
$142,000  is  to  be  expended  on  road  im- 
provements in  tills  county  during  1910. 

Springfield,  Mass. — City  engineer  Farn- 
ham  is  preparing  plans  for  the  preliminary 
work  for  paving  Allen,  School  and  Dun- 
ham sts. 

Creston.  la. — Final  action  will  be  taken, 
Jan.  4,  on  the  matter  of  paving  several 
streets  with  asphaltic  macadam,  with  con- 
crete curbing. 

Cincinnati.  O. — J.  N.  Sundmaker.  cv. 
engr..  estimates  the  cost  of  brick  paving 
in  Rottermann  and  Llscher  aves.  at  $14- 
4S7  .and  $9,992,  respectively. 

Akron,  O. — Estimates  have  been  sub- 
mitted for  road  improvements  as  follows- 
Arlington  St..  brick,  317,343  ;  Brittain 
road,  brick,  319,393. 

Beloit,  Wis. — This  city  contemplates 
constructing  50.000  sq.  yds.  of  brick,  mac- 
adam and  creosoted  block  paving.  Robt 
Caldwell,  cy.  engr. 

Salina,  Kans. — Special. — P.  G.  Waken- 
hut.  cy.  engr.,  advises  us  that  W.  Ash  st. 
and  the  south  end  of  Santa  Fe  ave.  will 
be  paved  this  year. 

Abilene.  Tex. — This  city  voted,  Dec.  IS, 
to  issue  $.50,000  bonds  for  street  improve- 
ments. Work  in  the  downtown  streets 
will  begin  early  in  1910. 

Prospect  Park.  Pa. — An  ordinance  has 
been  passed  providing  $15,000  for  mac- 
adamizing all  streets  in  this  town  in  which 
sewers  have  been   laid. 

Colorado  Springs.  Colo. — The  question 
of  paving  the  streets  is  under  discussion 
and  the  various  paving  materials  are  be- 
ing  investigated. 

Des  Moines.  la. — A  petition  has  been 
submitted  council  asking  for  taroid  mac- 
adam paving  on  35th  st..  between  Gravel 
ave.  and  Kingman  boulevard. 

Long  Beach.  Cal. — This  city  has  author- 
ized the  grading,  p.aving  and  curbing  of 
Esperanza.  Falcon,  Gaviotta  and  Hermosa' 
aves.     F.  L.  Craig,  prest.  B.  P.  W. 

La  Crosse,  Wis. — The  bd.  of  pub.  works 
has  decided  to  pave  3  blocks  of  streets 
with  brick.  11  blocks  with  asphalt,  and 
construct  curbing  and  gutters. 

Little  Rock.  Ark. — Asphalt  paving  on 
concrete  foundation,  with  brick  gutters, 
is  contemplated  in  the  Louisiana  st.  dis- 
trict.     E.   A.   Kingsley.  supt.  pub.  wks. 

Hastings.  Xeb. — Council  has  received  a 
petition  asking  for  paving  in  St.  Joe  and 
Hastings  aves.  and  the  blocks  to  the  north, 
east  and  west  sides  of  th«--  court  house. 

Beaumont.  Tex. — The  special  committee 
of  the  Jefferson  County  Good  Roads  As- 
sociation has  recommended  the  issue  of 
$100,000  bonds  for  further  road  work  in 
this  county. 

Crawfordsville.  Ind. — Resolutions  have 
been  passed  for  paving  College  and  Water 
sts.  with  asphalt,  wooden  cedar  blocks, 
brick  or  bitulithic.  H.  B.  Hul-tt.  cv.  elk 
Phoenix.  Ariz. — The  construction  of  a 
fi-in.  crushed  rock,  oiled  roadwav  in  Cen- 
tral   ave.    is    contemplated,    at    a    cost    of 


about  $30,000.     Major  E.  M.  Laurson    secy 
special   road  dist.   No.   1. 

Oroiiomowoc.  Wl.s. — A  resolution  has 
b.en  adopted  providing  for  the  paving  of 
Milwaukee  and  N.  Main  sts.  with  p.-rma- 
mnt  pavement  on  concn-te  base,  with 
Portland  cement  curbs  and  gutters 

Rock  Island.  III. — A  petition  has  been 
siibmltt.d  to  the  board  of  local  improve- 
ments asking  that  3rd  ave.  be  paved  with 
asphalt,  to  replace  the  present  brick  pav- 
ing, which   Is  In   bad  shape. 

Jacksonville.  III.— A  contract  will  be 
let  about  Ai)rll  1  for  about  14,000  sq.  yds 
of  asphalt  paving  in  Prairie  st..  with 
.1.900  ft.  of  combined  curb  and  gutter  C 
\\  .    Brown,    engr. 

Peoria,  III. —  xne  property  owners  In 
Adams  st.  are  In  favor  of  a.sphalt  paving, 
and  the  bd.  of  supervi.sors  favor  brick 
paving.  The  city  engineer  has  beon  di- 
rected to  prepare  estimates  for  paving 
Charles  st.   with   brick. 

Norman.  Okla. — The  citv  council  has 
decided  to  pave  50  blocks  of  streets  and 
will  a.sk  for  bids  for  rock  asphalt  and 
petrolithic  pavement.  The  council  will 
spend  the  time  until  time  for  receiving 
the  bids  investigating  the  new  pavement 

Mobile.  Ala. — Estimates  have  been  ap- 
proved and  bids  will  be  asked  soon  for 
paving  Water  st.  with  concrete.  Esti- 
mates will  be  prepared  for  paving,  gut- 
tering and  draining  Spring  Hill  and  Da- 
vis aves.  and  Broad  st.  Wright  Smith 
engr. 

East  Palestine,  O. — Special. — C.  E. 
Vaughn,  surveyor  and  civil  engineer,  ad- 
vises us  that  ordinances  have  been  passed 
for  paving  11,400  ft.  of  Clark  and  Martin 
sts.  with  brick  or  block,  and  the  contracts 
will  be  let  in  the  spring. 

Beeville,  Tex. — The  city  council  has  de- 
cided to  employ  Terrell  Bartlett,  C.  E.. 
of  San  Antonio,  to  make  survevs  of  the 
entire  city,  establish  grrades.  etc..  with  a 
view  to  extensive  street  lighting  and  the 
construction  of  a  sewer  system. 

Freeport,  111. — The  street  improvements 
for  1910  will  probably  include  the  follow- 
ing: Adams  and  Williams  sts..  1  mi  of 
brick  :  Union  st.  and  Deiter  and  Pleasant 
Park  aves.,  2-3  mi.  of  brick ;  Jefferson. 
High.  Float  and  Rotzler  sts..  2-3  mi  of 
macadam  or  brick  ;  Douglas  ave.  and  Pow- 
ell St.,  14  mi.  macadam  or  brick  ;  Whist- 
ler St.,  2  blocks  of  brick.  The  contracts 
will  be  let  in  March.  John  A.  R.  Daniels 
c.v.  engr. 

CONTRACTS  TO   BE    LET. 

Shenandoah,  la. — Bids  are  asked  until 
Jan.  3  for  paving  Valley  ave.     Council 

Ft.  Worth.  Tex. — Bids  are  asked  until 
Jan.  o  for  paving  Lipscomb  st.,  from  Ter- 
rell ave.  to  Capps  st. 

Ft.  Leavenworth,  Kan.«. — Bids  are  asked 
until  Jan.  8  for  grading  84.000  cu.  vds.  of 
earth.     Capt.   Wm.   D.   Davis.   Q.   M." 

Jack.sonville,  Fla. — Bids  are  asked  until 
Jan.  5  for  resurfacing  about  25  mis.  of 
county  roads.     Gail   L.   Barnard,  co.   engr 

Little  Rock.  Ark. — Bids  are  asked  until 
Jan.  18  for  paving  in  the  East  2nd  st.  im- 
provement district.  E.  A.  Kingsley,  supL 
pub.  wks. 

New  Rochelle.  N.  Y. — Bids  are  asked 
until  Jan.  6  for  constructing  curbs,  gut- 
ters and  sidewalks  in  Mavflower  ave 
Richard  Lathers.  Jr..  chmn.   B.  P.   W. 

Cincinnati.  O. — Bids  are  a.sked  until  Jan 
7  for  improving  Stone  Mill  road,  from 
Colerain  pike,  at  Dunlap.  to  county  line 
Fred  Dreitis.  elk.  bd.  co.  comrs. 

Lenoir.  N.  C. — Sealed  bids  are  asked  un- 
til Jan.  .5  for  macadamizing  about  3  mis. 
of  road  near  here  and  3  mis.  of  additional 
road  to  be  graded  by  the  Lenois  &  Blow- 
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ing  Rock  Turnpike  Co.  R.  L.  Gwyn,  secy. 
or  treas.  of  company  ;  C.  M.  Miller,  engr., 
Salisbury,  N.  C. 

Ada,  Okla. — Bids  are  asked  until  Jan.  3 
for  38,680  sq.  yds.  of  paving,  using  Okla- 
homa rock  asphalt  on  5-in.  Portland  ce- 
ment concrete  base.  P.  G.  Eckman,  cy. 
engr. 

Elk  City,  Okla. — Bids  are  asked  until 
Jan.  10  for  constructing  20  blocks  of  vitri- 
fied block  paving,  including  grading,  storm 
sewer,  curbing,  gutters,  etc.  R.  L.  Car- 
lisle,  cy.   elk. 

Ottumwa,  la. — Bids  are  asked  until  Jan. 
3  for  16,000  sq.  yds.  brick  paving  on  con- 
crete bas",  1,200  sq.  yds.  of  creosoted 
block  paving  and  10,000  lin.  ft.  cement 
curb.      J.    T.    Brady,    cy.    engr. 

New  York  City. — Bids  are  asked  until 
Jan.  4  for  furnishing  cement,  sand  and 
broken  stone,  and  for  furnishing  and  put- 
ting in  place  small  cobble  and  riprap  stone. 
Allen  N.  Spooner,  comr.  docks  and  ferries. 

New  Berne,  N.  C. — Bids  are  asked  until 
Jan.  4  for  constructing  about  48.000  sq. 
yds.  of  brick  paving,  with  cement  filler ; 
brick,  with  sand  filler;  bitulithic  and  as- 
phalt macadam  ;  all  or  part  to  be  made  in 
either  kind  of  pavement.  F.  T.  Patterson, 
cy.  elk. 

CONTKACTS  AWARDED. 

San  Diego,  Cal. — The  contract  for  im- 
proving 17th  St.  was  awarded  to  M.  D. 
Goodbodv  for   $7,989.51. 

San  Bernardino,  Cal. — B.  F.  Ford  &  Co. 
were  awarded  the  contract  for  macadam- 
izing D  St.,  for  $2-5, .514. 

South  Bend,  Ind. — The  contract  for  pav- 
ing N.  Eddy  st.  with  asphalt  macadam 
was  awarded  to  C.  H.  Defrees,  Dec.  8. 

Long  Beach,  Cal. — White  &  Gaskell,  of 
this  city,  secured  the  contract  for  206,000 
sq.  ft.  of  paving,  for  $11,500. 

Tacoma,  Wash. — The  Barber  Asphalt 
Paving  Co.  was  awarded  the  contract,  Dec. 
11,  for  $98,671. 

Trenton,  N.  J. — The  contract  for  resur- 
facing Chambers  st.  with  Warrenite  was 
awarded  to  the  United  Paving  Co.  for 
$6,700. 

Red  Bank,  N.  J. — The  contract  for  pav- 
ing Front  St.  was  awarded  to  Charles  E. 
Burd.  of  this  city,  at  $2.35  a  cu.  yd. 

Bellairo,  O. — The  contract  for  paving 
the  Bellaire  and  Rhodyside  pike  was 
awarded  to  W.  J.  Berry,  of  Powhatan,  for 
$25,000. 

Hubbard,  O. — The  contract  for  con- 
structing sidewalks  in  E.  Liberty  st.  was 
awarded  to  F.  L.  Keys. 

St.  Joseph,  Wis. — The  contract  for  pav- 
ing Francis  st.  with  asphalt  was  awarded 
to  the  Metropolitan  Construction  Co.  at 
$1.55   a  sq.  yd. 

Jenning.s,  La. — The  contract  for  con- 
structing 7  or  8  mis.  of  cement  sidewalk 
was  awarded  to  De  Jersey  &  Bernard,  of 
Minden,    La.,    for    $30,000. 

Prescott,  Ariz. — Sines  &  Rockmark  se- 
cured the  contract  for  constructing  a  6-in. 
crushed  rock,  oiled  roadway  in  Central 
ave.,  for  about  $30,000. 

Eaglowood,  N.  J. — Edward  English  was 
awarded  the  contract  for  constructing  a 
concrete  sidewalk  and  macadamizing  West 
End  ave.,  for  $7,500. 

Piper  City,  111. — The  contract  for  paving 
the  streets  was  awarded,  Dec.  23,  to  Con- 
tractor Finley,  of  Hoopeston,  111.,  for  $14,- 
780. 

Houston,  Tex. — The  contract  for  paving 
Washington  ave.,  San  Jacinto  and  Travis 
sts.  with  brick  was  awarded  to  A.  T.  Lu- 
cas, for  $31,988. 

Houston,  Tex. — The  contract  for  grad- 
ing the  Houston  and  Clodine  road  for  a 
distance  of  about  %  mi.  was  awarded  to 
Sunderman  &  Dobson,  at  12%  cts.  a  cu.  yd. 


Pulaski,  Va. — The  lowest  bid  submitted 
Dec.  11  for  constructing  2.6  mis.  of  road 
in  Pulaski  county  was  bv  Warden,  Hattel 
&  Co.,  of  this  city,  for  $12,785. 

Vicksburg,  Miss. — The  bids  submitted 
Dec.  6  for  paving  a  number  of  streets 
with  vitrified  brick,  granitoid,  bitulithic. 
asphalt,  mineral  rubber  and  creosoted 
wooden  blocks  were  returned  unopened. 

New  Orleans,  La. — The  Metropolitan 
Construction  Co.  was  awarded  the  con- 
tract for  paving  with  Sarco  for  $207,- 
724.92,  and  James  A.  Craven  Co.  the 
contract  for  square  granite  block  paving 
in   Julia   st.    for   $5,810.20. 

Arkansas  City,  Ark. — Special. — The  con- 
tract for  paving  Chestnut  ave.  and  6  alleys 
with  paving  blocks,  on  6-in.  concrete  base 
and  asphalt  filler,  was  awarded  to  Rush- 
more  &  Gouty,  of  Cherryvale,  Kans.,  at 
$1.53  a  sq.  yd. 

Asheville,  N.  C. — The  contract  for  mac- 
adamizing Spring  St.  was  awarded  to  the 
French  Broad  Quarry  Co.  for  $7,235.  B. 
J.  Luther  &  Co.  were  awarded  the  con- 
tract for  constructing  a  boulevard  through 
the  property  of  the  Kenilworth  Land  Co. 

Atlantic  City,  N.  J. — The  contract  for 
constructing  the  Chelsea  board  walk  be- 
tween Texas  and  Albany  aves.  was  award- 
ed to  Wilbert  Beaumont,  of  this  city,  for 
$18,627.  The  walk  will  consist  of  a  con- 
crete substructure,  with  wooden  decking. 

Akron,  O. — Bids  were  submitted  Dec.  14 
for  street  and  sewer  improvements,  as  fol- 
lows :  Valley  st.  paving,  from  Crosby  to 
Silver  sts.,  Hunt  &  Wiglev,  $5,684  ;  Dan 
O'Marr,  $5,656  ;  Wildes  &  Davidson,  $3,- 
439  ;  McAntonan  Bros.,  $6,147  ;  John 
O'Neil,  $5,866.  John  T.  Payne  is  city 
engr. 

New  York  City. — The  contract  for  re- 
paving  Bement  ave.  and  other  streets  with 
vitrified  brick  was  awarded  to  Joseph 
Johnson's  Sons,  193  Broadwav,  West  New 
Brighton,  S.  I.,  for  $7,127.  The  Asphalt 
Construction  Co.  was  awarded  the  con- 
tract for  repaving  with  asphalt  blocks  on 
concrete.  Park  ave.,  East,  for  $12,038,  and 
the  Asphalt  Constrviction  Co.  the  contract 
for  repaving  a  number  of  streets  with  old 
granite   blocks,    for    $82,131. 

Columbus,  O. — Contracts  for  improving 
16  streets  and  constructing  3  sewers  were 
awarded  as  follows :  J.  C.  Beasley,  De- 
troit ave.,  at  $1,848  ;  Budd  &  Bartling,  Co- 
lumbus, have  the  contract  to  pave  Dux- 
bury  ave.  with  Athens  block  at  $3,685,  also 
to  pave  Wilco  ave.  with  the  same  ma- 
terial for  $2,454  ;  W.  H.  Graham  secured 
the  contract  to  pave  Elm  st.  with  Athens 
block  and  tar  fillfr,  at  $1,285.  also  to  pave 
Morrill  ave.  with  Peebles  brick,  at  $2,412  ; 
H.  J.  Shaw.  Columbus  Savings  &  Trust 
Bldg.,  was  given  the  contract  to  pave  5th 
ave.  with  Athens  block,  one  section  for 
$3,656  and  the  other  section  for  $6,885  ; 
H.  E.  Barthman  was  awarded  the  contract 
to  pave  Locust  st.  with  Athens  block,  for 
$1,371  ;  Geigle  &  Games,  Columbus,  were 
let  the  contract  to  pave  Mink  st.  with  Ath- 
ens block,  for  $2,043  ;  A.  G.  Pugh  was 
given  the  contract  to  pave  22nd  st.  with 
California  asphalt,  at  $8,067  ;  H.  J.  Shaw 
was  given  the  contract  to  pave  Price  st. 
with  Metropolitan  block,  for  $8,460. 


SEWERS. 


Victor,  Colo. — The  city  council  passed 
an  ordinance,  Dec.  10,  revoking  the  fran- 
chise of  the  Victor  Sewer  Co.,  and  declared 
that  the  plant  of  this  company  should  be- 
come the  property  of  the  city  upon  the 
payment  of  its  fiscal  value,  which  is  esti- 
iTiated  at  $73,000. 


IMPROVEMENT  AND  CONTRACTING  NEWS. 
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CONTEMPr.ATEU    WORK. 

Essex,  la. — A  sewerage  system  is  con- 
templated. 

Canity.  Minn. — Plans  liavo  been  pre- 
pared  for  a   sewer  system. 

Allentown,  Pa. — The  need  of  a  sewerage 
system   in   this  city   i.s   beiiia  urged. 

Imperial.  Oal. — Voted  to  issue  $40,000 
bonds  for  constructing  a  new  seweratre 
system. 

Huron.  S.  D. — Council  has  decided  to 
construct  a  sewer  in  Frank  st. 

Montevideo,  Minn. — Council  has  adopt- 
ed plans  for  sewers  in  5th  st.  and  Miawuu- 
keii  ave. 

Yoakum.  Tex. — The  question  of  a  mod- 
ern sewerage  system  liere  is  urged.  Mayor 
Price. 

Hoquiam.  Wash. — Specifications  have 
been  completed  for  constructing  a  trunk 
sewer. 

Beaumont,  Tex. — Will  vote.  Jan.  14  on 
the  issue  of  $150,000  for  drainage  im- 
provements. 

Osakis,  Minn.— Special. — T.  H.  Borchus 
says  a  septic  tank  for  the  sewerage  sys- 
tem  is  contemplated. 

Colton,  Cal. — Voted  to  issue  bonds  for 
constructing  a  sewerage  system.  W.  L. 
Brown,  co.  engf. 

Belle  Plaine.  la. — Council  has  ordered 
a  survey  made  for  a  sewer  outlet,  septic 
tank,  etc. 

Gl^ndale.  O. — Will  vote,  Jan.  25,  on  the 
issue  of  $75,000  bonds  for  constructing  a 
sewerage  system. 

Stoughton,  Wis. — Plans  for  a  complete 
sewerag.'  system  have  been  prepared  by  Z 
T.    FFurd.   cy.  engr. 

W.St  Dundee,  111. — The  establishment  of 
a  sanitary  sewer  district  is  proposed. 
Mayor  Shedden. 

Lewistown,  111. — The  contract  will  prob- 
ably be  let  about  Feb.  1  for  constructing 
sanitary  sewers. 

Ft  Smith,  Ark. — The  report  of  Samuel 
M.  Ciray,  of  Providence,  R.  I.,  on  the 
sewerage  system   has  been   submitted 

Colorado  Springs.  Colo. — City  Engr. 
\\aggener  estimates  the  cost  of  building 
the  proposed  storm  sewers  at  $50,000  to 
$60,000. 

Corsicana,  Tex. — An  ordinance  has  been 
passed  authorizing  the  issue  of  $20,000 
bonds    to    extend    the    sewerage    svstem. 

Palestine,  Tex. — The  city  commissioners 
are  considering  the  construction  of  15,000 
additional    feet  of   pipe   sewers. 

Savannah,  Ga. — Will  probably  vote  in 
February  on  issue  of  bonds  for  extension 
of  sewerage  system.  J.  W.  Howard,  cy. 
engr. 

Sandusky,  O. — Plans  have  been  prepared 
for  rebuilding  2,500  ft.  of  10.  12  and  15- 
in.  sewer  in  Franklin  st.  C.  M.  King  cv 
engr.  '     '  ' 

Houston.  Tex. — Plans  and  specifications 
have  been  completed  by  P.  L.  Dormant 
for  sanitary  sewers  in  the  2nd  and  3rd 
wards. 

Macon,  Ga. — Voted  Dec.  8  to  issue 
$400,000  bonds  for  constructing  a  sanitary 
sewerage  system  and  paving  in  Vineville. 
Maplewood.  N.  J. — Ordinances  have  been 
passed  for  constructing  sewers  in  South 
Orange  twp.  Edward  R.  Arcularius,  twp. 
elk. 

Beeville,  Tex. — The  city  council  has  en- 
gaged Terrell  Bartlett.  of  San  Antonio,  to 
make  surveys  of  the  entire  citv,  with  a 
view  of  constructing  a  .sewerage  svstem. 
McKersport.  Pa.— Me.ssrs.  Duncan. 
Johnston  and  Block  have  been  appointed  a 
committee  to  employ  assistants  for  the 
city   engineer   to   prepare   sewer   plans 

Lebanon.  Pa. — Will  vote  in  February  on 
issue  of  $115,000  bonds  for  constructing  a 
comprehensive    sewerage    svstem    and    en- 


u'I-*''Lit'y  VlmUs  ""^"'■^'    wat.rways    within 

lnw''7^ri'''V'  ^fass-— The  sewer  committee 
has  decided  to  recommend  the  construc- 
tion ol  an  intercer.ting  sewer  to  pr.vent 
the  present  pollution  of  Green  river.  Geo 
J',   aierrill,   chmn. 

La  Cm.sse,  Wis.- The  bd.  of  pub.  wks 
has  decided  to  construct  a  sedimentation 
basin  at  the  foot  of  Pine  st.  and  .i  main 
in  Pine  st.,  at  a  cost  of  $190,000  and 
ooo'*''*  ^""^'^'■"ction  at   cost   of   about' $10,- 

Ely,  Nev— Special.— Alfred  B.  Colwell 
cy.  engr.,  has  been  authorized  to  retain 
the  services  of  Alexander  Potter,  eonsult- 
ing  t-ngine€-r  of  New  York  City,  in  connec- 
tion with  the  designing  of  a  .sewage  dis- 
posal plant  for  this  city.  The  plant  will 
be  constructed  in  the  opening  of  1910 

Now  York  Cit.v.— Special.— M.  T.  Rich- 
ardson. P.  O.  Box  (;54,  desires  to  eom- 
municate  with  mnfrs.  of  a  distributing  ap- 
paratus for  .sewag.-  systems,  where  a  half 
dozen  beds  are  prepared  and  the  sewage 
IS  conducted  to  each  bed  in  rotation,  giv- 
ing each  bed  an  opportunity  to  rest  for 
SIX  days. 

CONTRACTS  TO   BE   LET. 

Prince  Rupert,  B.  C— Bids  are  asked 
until  Jan.  19  for  installing  sewage  wks 
Dept.   Pub.   Wks. 

Sapulpa,  Okla. — Bids  are  asked  until 
Jan.  10  for  constructing  a  brick  trunk 
sewer.     Ira  J.  Anderson,  cy.  elk. 

Lawrence.  Kans. — Sealed  bids' are  asked 
until  0  p.  m.,  Jan.  3.  for  constructing  lat- 
eral .sewers.     F.  L.  Brooks,  cy.  elk 

Meadville,  Pa. — Bids  are  asked  until  8 
P.  m.,  Jan.  .^,  for  constructing  a  sewer  in 
Grove  st.     H.  S.  Robinson,  cy.  elk. 

Marion,  Ind. — Bids  are  asked  until  Jan. 
8  for  constructing  the  Clement  L  Coble 
ditch.      D.    M.    Murphy,    impvt.   comr. 

St.  Paul,  Minn. — Bids  are  askeil  until 
Jan.  6  for  constructing  4  state  ditches. 
Geo.  A.  Ralph,  engr.  State  Drainage  Com. 

Columbia,  Mo. — Bids  will  probably  be 
asked  about  Jan.  15  for  constructing  pipe 
sewers.     John   S.   Bicknell,   cv.   elk. 

Muskegon,  Mich. — Bids  are  asked  until 
Jan.  28  for  constructing  sewers  in  sewer 
dist.  No.  7.  Benjamin  H.  Tellman,  cy. 
recdr. 

Hoi  ton.  Kans. — Bids  are  asked  until 
Jan.  12  for  constructing  a  sewerage  sys- 
tem and  disposal  plant.  G.  H.  Merrill  cy 
elk. 

Batavia,  N.  Y. — Bids  are  asked  until 
Jan.  5  for  constructing  a  sewage  well  at 
the   municipal   plant.      Bd.   sewer  comrs. 

Charleston,  S.  C. — Bids  are  asked  until 
Jan.  1 1  for  constructing  pipe  sewers  and 
appurtenances.     J.  H.  Dingier,  cy.  engr. 

San  Francisco.  Cal. — Bids  are  «sked  un- 
til Jan.   5  for  constructing  sewers  in  sees. 

A,  B,   C.   D  and   E,    Yerba  Buena  district. 

B.  P.  W. 

Hebron,  Neb. — Bids  are  asked  until  Jan 
12  for  constructing  13,000  ft.  of  lateral 
sewers.  12  flush  tanks.  25  manholes,  etc. 
O.   P.   Hees,  cy.  elk. 

Denver.  Colo. — Bids  are  asked  until  Jan. 

14  for  constructing  district  severs,  sub- 
mains  and  other  appurtenances  in  West 
South  Side  sanitarj-  sewer  district.  B 
P.  W. 

Detroit.  Mich. — Bids  are  asked  until 
Jan.  5  for  furnishing  and  erecting  machin- 
ery- for  a  sewage  pumping  station  at  the 
foot  of  Parkview  ave.  Jacob  J  Haarer 
comr. 

Toronto.  Ont. — Bids  are  asked  until  Feb. 

15  for  constructing  sewer  outlet,  sewage 
tanks  and  supply  of  steel,  c.  i.  pipe,  sludge 
valves,  etc.     Joseph  Oliver,  mavor. 
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CONTRACTS   AWARDED. 

Oklahoma  City,  Okla. — Bouse  &  Bouse 
secured  the  contract  for  constructing'  sew- 
ers for   $67,973.50. 

Springfield,  111. — The  contract  for  con- 
structing sewers  in  certain  streets  was 
awarded  to  Chas.  Bird. 

Rochester,  N.  Y. — The  contract  for 
building  a  sewer  in  Wolcott  st.  was  award- 
ed to  the  John  Petrossi  Co.  for  $4,336. 

Bay  City,  Mich. — The  contract  for  con- 
structing a  10-in.  socket  tile  sewer  in 
Washington  ave.  was  awarded  to  Thomas 
Morrison. 

Chicago,  111. — The  Federal  Improvement 
Co.  has  been  awarded  a  contract  for  con- 
structing a  sewer  in  S.  52nd  ave.,  for 
$288,240. 

Lubbock,  Tex. — The  contract  for  con- 
structing a  sanitary  sewer  system  and  a 
septic  tank  was  awarded  to  O.  Leon  Dal- 
ton,   of  Dallas. 

Elmwood,  O. — The  contract  for  con- 
structing a  sewerage  system  was  awaraed 
to  Paul  Menges  for  $30,546.08,  and  $15,- 
482   for  the  disposal  plant. 

Goshen,  Ind. — The  contract  for  con- 
structing 25  mis.  of  ditch  in  Hamilton  Co. 
was  awarded  to  the  Elkhart  Construction 
Co.,  of  Elkhart,  for  $60,000. 

Houston,  Tex. — The  contract  for  con- 
structing a  sanitary  sewer  in  the  5th  ward 
was  awarded  to  Kelso  &  Vautrin,  of  Gal- 
veston, for  $72,726.35. 

Oklahoma  City,  Okla. — The  Tulsa  En- 
g'ineering  and  Construction  Co.,  of  Tulsa, 
Okla.,  was  awarded  the  contract  for  con- 
structing certain  sewers  in  Deep  Pork 
addition. 

Rock  Island,  111. — The  contract  for 
building  a  sewer  system  in  the  6th  ward 
was  awarded  to  the  People's  Construction 
Co.,  of  Davenport,  for  $47,580.56. 

Wichita,  Kans. — Sewer  contracts  have 
been  awarded  as  follows :  College  Hill, 
John  ShifHer,  of  Spring-field,  Mo.,  $119,- 
279.81  ;  Riverside,  Ely  Construction  Co., 
of  Wellington,    $36,107.88. 

Minneapolis,  Minn.- — The  contract  for 
construction  of  sanitary  sewers  was 
awarded  to  the  R.  J.  &  W.  M.  Boyd  Con- 
struction Co.,  2  00  Southwest  Boulevard, 
Kansas  City,  Mo.,  for  $27,928. 

Providence,  R.  I. — The  contract  for  con- 
structing a  sewer  system  in  the  Watch- 
emoket  section  of  East  Providence  was 
awarded,  Dec.  8,  to  A.  G.  Tommasito,  of 
Dorchester,   Mass.,   for  $64,844.80. 

Detroit,  Mich. — Contracts  for  construct- 
ing the  new  Fairview  sewer  were  awarded, 
Dec.  17,  as  follows:  1st  section,  1,761  ft., 
James  Pauley,  $24,644.38;  2nd  section,  3,- 
700  ft.,  Langley  Jeynes,  $46,665. 

Grand  Rapids,  Mich. — The  contract  for 
constructing  a  sewer  in  Walker  ave.  was 
awarded  to  Verhey  &  Kloet  for  $23,743.84. 
Kloote  &  Vanderveen  secured  the  contract 
for  a  sower  in  Watkins  st.  for  $646.80. 

Arkansas  City,  Ark. — Special. — Sewer 
contracts  were  awarded,  Dec.  21,  as  fol- 
lows :  E.  M.  Eby,  of  Wellin^on,  Kans., 
31/2  mis.  6-in.  sewer,  68  cts.  ;  8-in.,  90  cts.  ; 
10-in.,  $1;  15-in.,  $1.30;  manholes,  $40; 
lampholes,  $10;  flush  tanks,  $75;  each  ad- 
ditional foot  of  manhole  over  6  ft.,  $3. 
Robson  &  Livingston,  of  city,  900  ft.  lat- 
eral 6-in.  pipe,  65  cts. ;  manholes,  $35 ; 
lampholes,  $5  ;  flush  tanks,  $75. 


WATER  WORKS. 


Allen,  Tex. — The  Allen  Water  Co.  has 
been  incorporated  by  S.  P.  Brush,  J.  Wei- 
ley  Young  and  J.  M.  Hugnley. 

Youngstown,  O. — The  Mill  Creek  Water 


Supply  Co.  has  been  incorporated  to  fur- 
nish a  domestic  water  supply  to  the  city. 

Omaha,  Neb. — The  Omaha  water  works 
case  will  be  argxied  before  the  United 
States  Supreme  Court  at  Washington,  D. 
C,  early  in  January. 

Carthage,  Mo. — The  plant  of  the  Car- 
thag-e  Water  &  Power  Co.  has  been  dis- 
mantled and  closed  down,  shutting  off  the 
city's  water  supply,  as  a  result  of  Judge 
John  Phillips'  decision  in  the  federal  court 
at  Kansas  City,  in  which  he  denied  the 
rig-ht  of  the  city  to  interfere  with  G.  Ralph 
Leighton,  grantee  of  the  Carthage  Water 
&  Power  Co.  Federal  litigation  had  pre- 
vented Leighton  from  discontinuing  the 
water  service  Nov.  15,  as  he  announced  he 
would  until  the  decision  of  Judge  Pliillips 
was  rendered. 

CONTEMPLATED    WORK. 

Hettinger,  N.  D. — A  water  works  sys- 
tem  is  contemplated. 

Peru,  Neb. — Plans  are  being  prepared 
for  a  water  works  system. 

Green  Lane,  Pa. — Voted  to  erect  munic- 
ipal water  plant. 

Callaway,  Neb. — The  construction  of  a 
water   supply   system   is   contemplated. 

Hibbing,  111. — The  improvement  of  the 
water  works   system   is  contemplated. 

Pluton,  Wash.- — Plans  are  being  consid- 
ered for  a  water  works  system. 

Vandalia,  Mo. — Voted  to  issue  bonds  for 
a   water   works   and   sewerage   system. 

Wildon,  Colo. — This  city  contemplates 
installing  2  more  slow  sand  filters. 

Jonesboro,  N.  C. — Voted  to  issue  bonds 
for  constructing  a  water  works  system. 

Albany,  Ga. — The  city  council  decided, 
Dec.   7,  to  install   water  works. 

Albion,  N.  Y. — The  establishment  of  a 
new  water  service  is  still  being  urged. 

Midland,  Tex. — This  city  voted  to  issue 
$50,000  bonds  for  constructing  a  water 
works  system. 

Calixico,  Cal. — The  board  of  trustees 
contemplates  establishing  a  new  munici- 
pal water  works  system. 

Wakefield,  Kans. — Plans  are  being  pre- 
pared for  the  construction  of  a  water 
works  system. 

Texarkana,  Ark. — Voted  to  issue  $200,- 
000  bonds  for  a  municipal  water  works 
plant. 

Foss,  Ark. — Voted  to  issue  bonds  for 
constructing  a  water  works  and  sewerage 
system. 

Guthrie,  Okla. — Voted  to  issue  bonds 
for  the  improvement  of  the  water  system, 
sewer  system,  parks  and  fire  service. 

Saginaw,  Wash. — Council  approves  the 
plan  of  holding  an  election  to  vote  on  the 
question  of  reconstructing  the  water  sys- 
tem. 

Jackson,  Miss. — The  city  council  voted 
in  favor  of  a  $100,000  bond  issue  for  the 
construction  of  a  filtration  plant. 

Dcnison,  Tox. — Plans  have  been  pre- 
pared for  the  extension  of  the  water  mains 
south  of  Day  st.  and  extensions  north  of 
Main  st. 

Norfolk,  Va. — Thos.  B.  Dornin,  chief  en- 
gineer of  the  water  dept.,  urges  a  larger 
and  better  equipped  water  supply  for  this 
city. 

Arkansas  City,  Ark. — This  city  contem- 
plates an  increased  water  supply  and  ex- 
tension of  the  water  mains.  J.  H.  Mat- 
thews, cy.  engr. 

Kearney,  Mo. — Plans  and  specifications 
have  been  completed  for  the  construction 
of  a  water  works  system.  G.  E.  Ford,  cy. 
elk. 

El  Centro,  Cal. — The  city  trustees  will 
engage  the  services  of  an  expert  engineer 
to  prepare  plans  and  specifications  for 
water  works. 


IMPROVEMENT  AND  CONTRACTING  NEWS. 


Jollet.  111. — A  public  hearing  will  be 
Jield  Jan.  :i  to  consider  plans,  piofll'S  and 
resolution.s  for  a  high-pressure  water  sys- 
tem. 

Oklahoma  City,  Okla. — Voted  to  Issue 
bonds  I'or  extra  pumps,  new  dam  and  ad- 
ditional main.  Bids  will  be  asked  in  a 
few  weeks.      W.  C.   Burke,  cy.  engr. 

Conway,  Ark. — Special. — The  comrs.  of 
water  works  improvement  district  No.  1 
are  i>rei)ared  to  receive  bids  for  an  8-ln. 
deep   wi'll.      Geo.    Watson,   secy. 

Cuthbert,  Ga. — Special. — This  city  sold 
$:;(•. (100  5  per  cent.  30-yr.  water  and  light 
improvement  bonds  to  John  \V.  Dickey,  of 
Augusta,  da.,  for  $20,774,  accrued  inter- 
est and  printing  of  bonds. 

Lorain,  O. — The  report  of  the  superin- 
tendent of  water  works  on  the  extension 
of  the  water  works  intake  and  additional, 
pressure  stations  for  the  4th  ward  has 
been  accepted  by   the  city  council. 

CONTRACTS  TO   BE   LET. 

Broken  Arrow,  Okla. — Bids  will  be  re- 
ceived about  Feb.  1  for  constructing  a 
water  works   system. 

Aberdeen,  Wash. — Bids  are  asked  until 
Jan.  5  for  furnishing  c.  i.  pipe  and  valves. 
P.  T.  Clark,  cy.  elk. 

Ft.  Robinson,  Xeb. — Bids  are  asked  un- 
til Jan.  3  for  alterations  to  a  pump  house. 
Capt.   F.   L.   Arnold,   constr.  Q.   M. 

Cawkcr  City,  Kans. — Bids  are  asked 
imtil  Jan.  11  for  constructing  a  water 
works  system.     G.  B.  McKinley.  cy.  elk. 

Erie,  Kans. — Bids  will  be  opened  about 
Jan.  15  or  20  for  constructing  a  water 
works    system.      J.    C.    Denison,    cy.    elk. 

Dodgeville.  Wis. — Bids  are  asked  until 
Jan.  4  for  furnishing  and  erecting  a  cy- 
press wood  or  steel  tank.  Henry  Halver- 
son,  cy.  elk. 

Irondequoit.  N.  Y. — Bids  are  asked  until 
Jan.  4  for  constructing  a  water  works 
system.  J.  E.  Summerhays,  secy.  Sum- 
mervlUe  water  dist.  in  town  of  Ironde- 
quoit. 

Vancouver.  B.  C. — Bids  are  asked  until 
Jan.  12  for  the  annual  water  supply  ma- 
terial, including  10  mis.  of  12.  8  and  6-in. 
steel  and  iron  pipe,  and  250  tons  of  4-in. 
c.  i.  pipe.     W.  A.  Clement,  cy.  engr. 

Parkersburg,  W.  Va. — Bids  are  asked 
until  Jan.  6  for  constructing  37,150  ft.  of 
6,  8,  10  and  12-ln.  c.  i.  pipe  for  additional 
water  supply,  with  hydrants,  valves  and 
valve  boxes.     Frank  Good.  cy.  audt. 

Lamar,  Colo. — Bids  are  asked  until 
Jan.  9  for  constructing  a  reinforced  con- 
crete headgate,  reinforced  concrete  riprap- 
ping,  etc..  at  Chivington  reser^•oir  No.  4,  2 
mis.  south  of  Brandon  Station.  Chiving- 
ton Canal  Co. 

Jackson.  Miss. — Bids  ar6  asked  until 
Jan.  22  for  boring  the  necessary  artesian 
wells  and  furnishing  machinery  for  pump- 
ing the  same  for  the  use  of  the  city  water 
works.  Hamilton  Johnson,  genl.  mgr. 
■water  works. 

New  Tork  City. — Bids  are  asked  until 
Jan.  11  for  constructing  portions  of  White 
Plains  division  of  Cat.skill  aqueduct,  in- 
cluding 3  tunnels  and  about  2^*  mis.  of 
plain  concrete  conduit.  J.  Waldo  Smith, 
ch.  engr.   bd.  water  supply. 

Wilmington,  X.  C. — Bids  are  asked  un- 
til Jan.  12  for  constructing  a  brick  power 
and  filter  house,  machinery  foundations, 
rearrangement  of  machinery,  radial  brick 
stack,  extension  to  filter  plant,  sedimenta- 
tion basin,  and  concrete  storage  reser\-oir. 
Chas.  W.  Worth,  chmn.  water  and  sewer- 
age bd. 

CONTRACTS   AWARDED. 

Lubbock.  Tex. — The  contract  for  con- 
structing a  water  works  system  was 
awarded  to  E.  Leon  Dalton,  of  Dallas. 


Uock  Island,  111. — The  contract  for  lay- 
ing a  water  main  In  Elght-and-a-half  ave. 
was  awarded  to   P.   F.  Treukenschuh. 

.San  Francl.sco.  Cal. — The  contract  for 
construeting  Twin  Peak.s  reservoir  was 
awarded  to  the  llealy-Tlbbitts  Construc- 
tion C<i.    for   $158,143. 

(Jotebo,  Okla. — The  contract  for  con- 
structing a  wat<.-r  works  system  was 
awarded  to  F.  C.  Brooks  &  Sons,  of  Jack- 
son,   Mich..    Dec.    IS,    for    $24,180. 

Lake  Village,  La. — The  contract  for 
constructing  a  tower,  power  hous"  and 
laying  water  mains  was  awarded  to  Jus- 
tin Matthews,  of  Little  liock.  Ark. 

New  York  City. — Tiie  contract  for  build- 
ing the  Hlllview  reservoir,  below  Mt.  Ver- 
non and  Yonk.rs,  was  awarded  to  the  Mil- 
lard Construction  Co.,  of  Philadelphia,  for 
.>.,  :<50.000. 

Dallas,  Tex. — The  T'nited  States  Cast 
Iron  Pipe  Co.  was  awarded  the  contract 
for  furnishing  5.334  tons  of  8  to  3C-in. 
pipe,  at  $27.70  a  ton,  and  $50  for  specials, 
or  a  total  of  $147,750. 

Reading,  Pa. — The  contract  for  furnish- 
ing and  erecting  pumping  machinery  at 
the  pumping  station  at  Hampden  reser- 
voir was  awarded  to  Fairbanks,  Morse  & 
Co.,  of  New  York  City,  for  $8,750. 

Gulf  port,  Mi-ss. — The  contract  for  ex- 
tending the  water  works  system  was 
awarded,  Dec.  9,  as  follows:  Fire  hy- 
drants. Chattanooga  Iron  Works ;  valves 
and  valve  boxes,  Fairbanks  Company,  New 
Orleans  ;  cast  iron  pipe  and  special  cast- 
ings, American  Cast  Iron  Pipe  Co.,  Birm- 
ingham, Ala.  ;  digging  artesian  well. 
Brown  Deep  Well  Co.,  New  Orleans  ;  con- 
struction of  pumping  station,  Chevally  & 
Ferguson.  Gulfport ;  screw  plugs.  Colum- 
bia Iron  Works,  Chattanooga,  Tenn. 


BRIDGES. 


Nashua,  N.  H. — A  new  bridge  Is  con- 
templated to  replace  Taylors  Falls  bridge 
by  the  city  council. 

Cohoes,  X'.  Y. — Bids  are  asked  until 
Jan.  4  for  erecting  a  bridge  with  concrete 
floor.     Geo.  T.  Bollln,  cy.  engr. 

Goliad,  Tex. — The  contract  for  building 
a  bridge  across  Blanco  river  was  awarded 
to  J.  J.  Gr^athouse  for  $3,559. 

Des  Moines,  la. — A  petition  will  be  cir- 
culated asking  for  the  construction  of  a 
bridge  over  the  Des  Moines  river  at  North 
street. 

Geneva,  Neb. — Bids  are  asked  until  Jan. 
11  for  erecting  all  county  bridges  during 
the  year.     Uriah  F.  Standard,  co.  elk. 

Bristol.  Tex. — This  city  contemplates 
the  construction  of  an  iron  bridge  across 
Beaver  creek,  on  Front  st.    Address  mayor. 

Portsmouth.  Va. — This  city  contem- 
plates the  construction  of  3  reinforced 
concrete  bridges  during  1910.  Bascom 
.Sykes,  co.  engr. 

West  I'nion,  O. — Bids  are  asked  until 
Jan.  17  for  constructing  a  steel  bridge 
with  concrete  floor.  E.  C.  Zimmerman. 
CO.  surveyor. 

Ft.  Dodge,  la. — Plans  and  specifications 
have  been  submitted  to  city  council  for  a 
viaduct  to  be  constructed  at  S.   3rd  st. 

Pensacola.  Fla. — Santa  Rosa  and  Es- 
cambia counties  ?ontemplate  the  construc- 
tion of  a  steel  bridge  over  Escambia  river, 
near  McDavid. 

Monroeville.  O. — Bids  are  asked  until 
Jan.  24  for  erecting  a  steel  riveted  truss 
bridge  over  Huron  river.  Jay  E.  Smith, 
CO.   audt. 

Florence,  Ariz. — Bids  are  asked  until 
Jan.   15  for  constructing  a  highway  bridge 
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over  the  Gila  river.  J.  B.  Girard,  territo- 
rial engr.,  Phoenix. 

Pueblo,  Colo. — Sealed  bids  are  aslced 
until  4  p.  m.,  Jan.  3,  for  constructing  a 
bridge  across  the  Arkansas  river,  at  Union 
ave.     D.  P.  Gaymonecy. 

Woonsocket,  R.  I. — A  resolution  has 
been  passed  providing  for  the  construc- 
tion of  a  highway  bridge  over  Blackstone 
river,  at  River  St.,  to  Cold  Spring  Park. 
City  council. 

Little  Rock,  Ark. — This  city  has  appro- 
priated 15,000  for  the  construction  of  a 
concrete  bridge  over  Swaggerty  branch, 
on  High  St.     E.  A.  Kingsley,  cy.  engr. 

Grand  Island,  Neb. — Bids  are  asked  un- 
til Jan.  12  for  constructing  and  repairing 
all  steel,  wooden,  pile  and  truss  bridges 
for  1  yr.     G.  H.  Poell,  co.  elk. 

Cincinnati,  O. — Bids  are  asked  until  Jan. 
7  for  the  repair  of  the  east  abutment  of 
the  bridge  over  the  Little  Miami  river,  on 
the  New  Richmond  pike,  Anderson  twp. 
Stanley  Struble,  prest.  co.  comrs. 

Dallas,  Tex. — Sealed  bids  are  asked  un- 
til Jan.  15  for  constructing  a  steel  high- 
way bridge  and  viaduct  over  Trinity  river, 
about  5  mis.  south  of  this  city.  Geo.  L. 
Fearn,  co.  audt.  ;  J.  F.  Witt,  co.  engr. 

Lamar,  Wash. — Bids  are  asked  until 
Jan.  4  for  constructing  a  bridge  on  con- 
crete piers  and  abutments,  with  retaining 
walls,  across  Touchet  river,  at  the  Harve 
Shaw  crossing,  near  here.  J.  N.  McCarr, 
CO.   audt. 

Winnipeg,  Man. — Bids  are  asked  until 
Jan.  18  for  removing  the  present  super- 
structure and  erecting  a  new  superstruc- 
ture and  floor  complete  for  Louise  bridge, 
across  Red  river.  M.  Peterson,  secy.  bd. 
control. 


Brockport,  N.  Y. — A.  I..  Swett,  of  Me- 
dina, has  purchased  th.i  Albion  electric 
light  and  powfr  plant,  which  supplies  this 
village  with  electricity. 

Greenville,  Ga. — Bids  are  asked  until 
Jan.  4  for  the  purcha.se  of  bonds  for  the 
purpose  of  installing  a  lighting  plant,  a 
sewerage  system  and  a  water  works  plant. 

Fargo,  N.  D. — Bids  are  asked  until  Jan. 
5  for  furnishing  and  installing  an  electric 
light  plant  at  the  county  hospital.  Arthur 
G.  Lewis,  CO.  audt. 

Ft.  Williams.  Me.- — ^Bids  are  asked  until 
Jan.  20  for  constructing  and  remodeling 
an  elf  ctric  light  system  here.  Capt.  C.  F. 
Humphrey,  Jr..  constr.   Q.   M. 

Chehalis,  Wash. — Special. — The  town 
council  has  under  consideration  the  matter 
of  changing  from  the  arc  system  of  light- 
ing to  incandescent.     H.  C.  Coffman. 

Los  Angeles,  Cal. — A  resolution  has 
been  adopted  providing  for  the  construc- 
tion of  a  municipal  electric  plant  in  con- 
nection with  the  Owens  river  project.  H. 
J.  Lelande,  cy.  c!k. 

Canandaigua,  N.  Y. — The  installation  of 
an  electric  light  plant  at  the  court  house 
for  the  use  of  the  court  house  and  jail 
has  been  recommended  by  the  board  of 
supervisors  and  committee. 


STREET  LIQHTINQ. 


GARBAGE     DISPOSAL..     STREET 
CLEANING  AND  SPRINKLING. 


Portland,  Ore. — Bids  are  asked  until 
Jan.  3  for  constructing  a  new  garbage 
crematory.     Cv.  audt. 

Buffalo,  N.  Y. — Special. — Wannehwetsch 
&  Co.,  Citizens'  Bank  Bldg.,  desire  the 
namps  and  addresses  of  the  manufacturers 
and  builders  of  incinerating  plants. 


Vine  Grove,  Ky. — The  construction  of 
an   electric  light  plant  is  contemplated. 

Winchester,  Tenn. — Bonds  for  improving 
the  municipal  electric  light  plant  have 
been  sold. 

North  Syracuse,  N.  Y. — Plans  are  being 
considered  for  lighting  the  streets  of  this 
village. 

Essex,  Mass. — The  question  of  lighting 
the  streets  by  electricity  is  under  consid- 
eration. 

Athens,  Mich. — The  plant  of  the  Athens 
Electric  &  Power  Co.  was  destroyed  by 
fire  Dec.    12. 

Pocahontas,  la. — Will  vote,  Jan.  14,  on 
the  issue  of  bonds  for  constructing  a  light- 
ing and  heating  plant. 

Northfipld,  Vt. — The  extension  of  the 
municipal  electric  light  system  to  North- 
field  Junction  is  contemplated. 

Salt  Lake  City,  Utah. — Plans  are  being 
considered  for  constructing  a  municipal 
electric  light  plant.  John  S.  Bransford, 
mayor. 

Colorado  Springs,  Colo. — Plans  are  be- 
ing considered  for  constructing  a  new  elec- 
tric   light   and   power   plant    here. 

Oak  Park,  III. — Plans  are  being  pre- 
pared for  an  addition  to  the  power  plant 
of  tho  Oak  Park  Light,  Heat  &  Power  Co. 

Princeton,  N.  J. — The  borough  council 
is  considering  plans  for  tho  improvement 
of  the  lighting  system. 

Charleston,  Miss. — Improvem*=-nts  are 
contemplated  for  the  municipal  electric 
light,  water  works  and  sewerage  systems. 

Terra,  Alta. — An  electric  light  plant 
will  bp  established  by  J.  A.  Martin,  who 
is  having  plans  made  for  a  power  house. 

Hill  City,  Kans. — The  question  of  con- 
structing an  electric  light  plant  is  under 
consideration.     A.  G.  Morris,  cy.  elk. 


PARKS. 


Bayonne,  N.  J. — The  Hudson  county 
park  commission  has  selected  two  sites 
for  county  parks  in  this  city. 

Glen  Ridge.  N.  J. — Mayor  Mead  has  de- 
cided in  favor  of  transferring  the  park 
lands  in  this  borough  to  the  Essex  park 
commission. 

Knoxville,  Tenn. — An  ordinance  has 
been  passed  providing  for  the  issue  of 
$50,000  bonds  for  park  purposes.  John 
M.    Brooks,   mayor. 


FIRE  APPARATUS. 


Quincy,  111. — The  purchase  of  a  new  fire 
engine  is  contemplated. 

Peoria,  111. — A  practical  illustration  of 
the  working  of  the  Gamewell  fire  alarm 
telegraph  system  will  be  made  in  this  city. 

Minneapolis,  Minn. — The  flro  committee 
of  the  council  has  recommended  that  bonds 
be  sold  for  the  purchase  of  new  fire  ap- 
paratus. 

Springfield,  Mass. — The  contract  for  in- 
stalling a  new  fire  alarm  telegraph  sys- 
tem in  the  new  fire  headquarters  in 
Dwight  St.  was  awarded  to  the  Gamewell 
Fire  Alarm  Telegraph  Co.,  of  New  York 
City,   for  $30,000. 

Gulfport,  Miss. — The  contract  for  in- 
stalling a  fire  alarm  system  was  awarded 
to  the  Gamewell  Fire  Alarm  Telegraph 
Co.,  of  New  York  City,  for  $3,500. 
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DAY  Service  on  Roads. — During 
the  day  time  street  orderlies  are 
emi)loyed  in  most  large  towns 
to  collect  the  paper  and  other  matter 
which  is  continually  being  deposited 
upon  the  road  surfaces.  These  are 
drawn  to  the  roadside  and  collected 
either  in  specially  provided  street  or- 
derly bins  or  in  small  hand  carts.  In 
many  of  the  London  boroughs,  where 
the  whole  of  the  ground  beneath  the 
pavement  is  occupied  by  service  pipes 
of  various  descriptions,  the  bins  are 
constructed  of  galvanized  iron,  and  are 
stood  in  convenient  positions  on  the 
sidewalks;  collecting  carts  are  sent 
around  to  empty  them  as  often  as 
they  are  able,  having  regard  to  the 
interference  caused  by  the  traffic. 
They  are  generally  emptied  about 
three  times  a  day. 

In  the  city  of  Westminster,  in  Glas- 
gow, and  in  many  other  provincial 
towns,  the  orderly  bins  are  placed  un- 
derneath the  sidewalks,  removable 
covers  being  provided  for  emptying 
them.  The  bins  have  an  outlet  to  the 
sewers,  which  is  guarded  by  means  of 
a  grating  to  prevent  solid  matter  from 
escaping,  and  also  by  having  a  per- 
forated basket  placed  immediately 
over  the  opening. 

Water  carts  are  sometimes  em- 
ployed having  a  single  jet  which  plays 
upon  the  refuse  that  has  been  collect- 
ed in  the  gutters,  and  so  conveys  it  to 
the  bins,  the  water  passing  away  into 
the  sewers.  Small  hand  carts  are  also 
very  often  used. 

In  the  outlying  metropolitan  bor- 
oughs, such  as  Kensington,  and  in 
many  provincial  towns,  hand  carts  are 
relied  upon  entirely,  the  street  orderly 
boys  sweeping  the  refuse  up  into 
heaps,  when  the  barrow  men  come 
around  and  remove  them  to  some 
quiet   part  where   they   can   be   trans- 


ferred into  the  collecting  carts.  The 
boys  are  usually  provided  with  scrap- 
ers and  brooms  in  dry  weather,  and 
with  "squeegees"  in  wet  weather. 

The  hours  worked  and  the  number 
of  boys  required  for  any  length  of 
street  vary  in  different  districts,  de- 
pending upon  the  nature  and  amount 
of  the  traffic  on  the  roads.  In  the 
metropolitan  borough  of  Finsbury  they 
they  come  on  duty  about  8  a.  m.  and 
work  until  6  p.  m.  In  the  city  of  Lon- 
don they  are  employed  from  7:30  a.  m. 
until  5  p.  m.  in  summer  and  4:30  p.  m. 
in  winter.  In  Leeds  the  hours  are 
from  7  a.  m.  till  4  p.  m. 

In  those  metropolitan  boroughs  in 
the  neighborhood  of  the  city  proper 
three  orderlies  are  employed  per  mile 
of  30-foot  road,  but  in  outlying  dis- 
tricts, on  roads  subject  only  to  ordi- 
nary traffic,  one  per  mile  would  prob- 
ably be  sufficient. 

The  orderlies  are  rarely  employed 
on  Sundays,  the  roads  generally  being 
left  after  the  night  or  early  morning 
sweeping  has  been  accomplished,  as 
the  case  may  be. 

Street  Watering. — Street  w^atering  is 
almost  as  important  as  the  daily  clean- 
ing of  the  streets  themselves,  on  ac- 
count of  the  amount  of  dust  created 
by  the  wear  and  tear  of  the  street  sur- 
faces, and  this  has  increased  much  of 
late  years  owing  to  the  introduction 
of  motor  traffic.  The  only  surfaces 
which  are  not  usually  watered  for 
their  entire  width  are  wood  pave- 
ments, which  are  rendered  dangerous 
for  some  time  after  the  application  of 
the  water,  both  to  horses  and  to  cy- 
clists. If  they  are  watered  then  it  is 
necessary  to  shingle  (sand)  the  streets 
immediately  afterward  in  order  to 
give  a  foothold  to  horses.  As  a  rule, 
however,  if  the  streets  are  properly 
cleaned  by  flushing  or  with  rotary  ma- 
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chine  broom  each  night,  or  in  the 
early  hours  of  the  morning,  there  will 
be  no  necessity  to  do  anything  further 
to  them.  All  other  kinds  of  surfaces, 
however,  will  require  to  be  watered  in 
dry  or  dusty  weather,  and  this  fre- 
quently has  to  be  done  in  the  main 
roads  of  our  larger  cities  as  often  as 
four  or  five  times  a  day. 

The  watering  can  be  performed  either 
by  means  of  motor  water  vans  or  by 
horse-drawn  vehicles.  The  former  have 
been  in  use  for  some  time  in  the  city 
of  Westminster,  and  have  given  en- 
tire satisfaction.  A  petrol  (gasoline 
automobile)  water  van  with  rubber 
tires  on  all  wheels  has  also  been  tried, 
and  it  has  proved  most  useful,  on  ac- 
count of  the  fact  that  it  can  move  at 
the  same  rate  as  the  fast  traffic,  so 
that  no  obstruction  is  caused  by  its 
use.  A  water  cart  has  also  been  at- 
tached to  a  small  motor,  and  used  for 
street  watering  purposes  in  Liverpool, 
where  it  has  been  found  very  satisfac- 
tory. Horse-drawn  vehicles  are  more 
generally  used  in  the  London  metro- 
politan boroughs,  the  areas  of  which 
are  small  in  comparison  with  the  area 
covered  by  many  of  our  larger  pro- 
vincial towns.  The  carrying  capacity 
of  the  carts  varies  from  300  to  450 
gallons,  depending  upon  the  nature  of 
the  district.  The  water  is  drawn  from 
special  standpipes,  and  is  measured  by 
meter.  In  some  seaside  towns  salt 
water  is  used  for  the  watering  of  the 
streets,  and  is  generally  considered  to 
be  more  lasting  in  its  effect,  while  it 
also  has  a  disinfecting  influence. 

Where  ordinary  water  is  used  a  dis- 
infectant of  some  description  is  gen- 
erally added  to  it.  This  either  takes 
the  form  of  Sanitas  or  Kuna-pine 
blocks,  or  a  weak  solution  of  either 
carbolic  or  permanganate  of  potash. 
The  Sanitas  blocks  cost  one  shilling 
(25  cents)  each,  and  one  will  gener- 
ally be  sufficient  for  about  2,000  gal- 
lons of  water. 

The  methods  which  have  been  in 
use  at  Poplar  for  the  past  two  or  three 
years  for  producing  a  cheap  and  at 
the  same  time  powerful  disinfectant 
by  electrolytic  means  are  worthy  of 
attention.  Dr.  Alexander,  the  medical 
officer  of  health,  in  his  annual  report 
for  the  year  1908,  points  out  that  this 
electrolytic  disinfectant  has  been  pre- 
pared under  his  own  supervision  dur- 
ing the  last  three  years,  during  which 
time  no  other  disinfectant  has  been 
used  for  road  watering  or  for  other 
purposes  in  the  borough.  During  the 
year  1908  28,280  gallons  of  the  fluid 
were  manufactured,  the  cost  being 
only  56  pounds  ($280).    Dr.  Klein,  bac- 


teriologist to  the  local  government 
board,  has  certified  that  one  ounce  of 
the  fluid  to  150  ounces  (nearly  one 
gallon)  of  water  will  kill  the  cholera 
germ  in  2%  minutes.  Experiments 
have  shown  that,  diluted  200  times, 
this  disinfectant  forms  a  suitable  and 
effective  solution  for  road  watering, 
and  it  is  probable  that  being  so  much 
more  active  than  those  generally  in 
use,  and  its  production  being  a  simple 
and  inexpensive  matter,  this  electro- 
lytic disinfectant  will  be  much  more 
used  in  the  future  for  road  watering 
and  similar  purposes.  Chlorine  has 
also  been  used  as  a  disinfectant.  Spe- 
cially made  jars  are  fixed  in  the  vans 
which  allow  the  solution  of  chlorus  to 
escape  gradually. 

Various  forms  of  patent  sprinklers 
are  in  use,  the  simplest  of  which  con- 
sists of  an  ordinary  perforated  iron 
tube.  Others  are  fitted  with  valves 
which  enable  the  driver  to  regulate 
the  width  of  spray  and  the  volume  of 
water  distributed.  A  very  convenient 
sprinkler  is  used  by  the  corporation  of 
Bristol.  This  consists  of  a  four- 
wheeled  tank  which  is  arranged  to 
throw  the  water  from  the  back  cor- 
ners near  the  ground  with  either  a 
heavy  or  light  spray.  It  covers  a 
space  24  feet  wide,  and  can  also  be 
used  for  washing  streets  by  using  the 
heavy  fiow.  The  distance  that  can  be 
watered  by  a  van  in  any  day  will  de- 
pend entirely  upon  the  weather  condi- 
tions, but  each  van  can  roughly  dis- 
tribute about  ten  loads  per  day. 

Shingling  of  Roads.— The  spreading 
of  shingle  (sand  or  fine  gravel)  on 
slippery  and  greasy  roads  is  an  im- 
portant duty  of  the  cleansing  staff. 
This  work  is  generally  attended  to  by 
the  street  orderlies. 

Granite  pavements  require  shingling 
in  almost  all  kinds  of  weather  on 
steep  gradients,  but  it  is  not  neces- 
sary to  shingle  them  on  the  level  ex- 
cept in  greasy  or  frosty  weather. 
Smooth  asphalt  pavements  will  invari- 
ably require  shingling  in  greasy  or 
frosty  weather.  Wood  pavements 
should  not  be  shingled  unless  they 
have  been  watered  (and,  as  the  author 
has  already  explained,  it  is  preferable 
not  to  water  them),  as  the  dust  of  the 
shingle  will  be  blown  about  as  soon 
as  the  pavement  is  dry.  The  shingle 
used  should  be  fine  grit  which  is 
capable  of  being  passed  through  a 
screen  not  more  than  %  inch  mesh. 

Refuse  destructor  clinker  has  been 
tried  for  the  shingling  of  streets,  but 
it  has  not  been  found  satisfactory,  as 
it  disintegrates  too  easily,  and  then 
forms  further  dust. 
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Shingling  should  be  carried  out  as 
si)aringly  as  possible,  since  it  must  bo 
recollected  that  the  whole  of  the 
shingle  put  down  will  have  to  be  taken 
up  again  after  it  has  served  its  pur- 
pose. 

Emptying  of  Surface  Gulleys. — 
Street  gulleys,  if  they  are  to  serve 
their  purpose,  should  be  frequently 
emptied.  In  towns  where  asi)halt  and 
wood  pavements  are  cleaned  by  means 
of  hose  pipes  the  gulleys  should  be 
emptied  previous  to  the  cleansing  op- 
erations, in  order  that  as  much  solid 
matter  may  be  intercepted  by  them  as 
possible.  They  should  also  be  emp- 
tied immediately  after  the  cleaning 
has  been  finished,  in  order  that  they 
may  stand  empty  in  the  event  of  rain 
occurring.  In  many  towns  a  guUey 
cleaner  is  attached  to  the  night  staff, 
whose  sole  work  is  to  attend  to  them. 
In  Tottenham  a  number  of  storm 
overflows  have  recently  been  fixed  in 
connection  with  the  gulleys  in  posi- 
tions where  large  volumes  of  water 
pour  down  the  channels  during  heavy 
thunder-storms.  These  materially  as- 
sist in  getting  rid  of  the  water  quick- 
ly, while  they  also  provide  an  outlet 
for  the  water  when  the  gulley  gratings 
become  choked.  There  is  considerable 
liability  of  this  occurring  in  the  out- 
lying residential  districts,  where,  es- 
pecially during  the  autumn  months, 
the  leaves  of  trees  are  likely  to  form 
an  obstruction.  The  gulleys  should  be 
refilled  with  clean  water  to  which  a 
little  disinfectant  has  been  added  after 
each  time  of  emptying. 

Removal  of  Snow. — In  large  towns 
this  forms  one  of  the  most  <difficult 
branches  of  the  work  which  the 
cleansing  department  is  called  upon  to 
perform,  since  no  estimate  can  be 
made  of  the  amount  which  will  have 
to  be  dealt  with,  and  often  the  work 
of  removal  will  have  to  be  performed 
several  times  over  in  the  course  of  a 
few  hours.  In  some  instances  there 
may  be  special  facilities  for  snow  re- 
moval, as  in  the  case  of  seaside  towns 
and  those  situated  on  rivers,  where 
the  snow  is  generally  disposed  of  by 
being  tipped  either  into  the  sea  or  the 
river,  as  the  case  may  be.  Then  again, 
in  the  case  of  seaside  towns  salt  wa- 
ter is  often  available  for  swilling 
down  the  roads.  This  can  only  be 
done,  of  course,  when  there  is  no 
frost.  The  most  important  considera- 
tion when  dealing  with  snow  is  that 
the  system  of  removal  should  be  so 
thoroughly  organized  that  when  the 
time  comes  to  act  each  man  may 
know  exactly  what  is  required  of  him. 
The    question    of     snow    removal    has 


been  so  thoroughly  dealt  with  in  a 
paper  read  by  Mr.  Arthur  May,  cleans- 
ing superintendent  of  Finsbury,  in 
1907,  before  the  Institute  of  Cleansing 
Superintendents,  that  one  cannot  do 
better  than  to  briefly  outline  his  sys- 
tem. 

His  plan  has  been  to  divide  his  dis- 
trict up  into  sections,  with  a  working 
ganger  in  charge  of  each.  Over  sev- 
eral of  these  gangers  there  is  a  fore- 
man, over  several  foremen  an  inspec- 
tor, and  the  whole  staff  is  under  Mr. 
May's  personal  supervision.  Each 
ganger  has  a  printed  card  showing  the 
streets  he  will  work  upon.  A  similar 
copy  is  given  to  the  foremen  and  in- 
spectors, while  a  copy  is  also  retained 
in  the  office  for  making  up  wages,  etc. 
On  the  back  of  each  card  are  written 
the  names  of  the  men  employed  in  the 
gang.  A  gang  may  consist  of  from 
twelve  to  twenty  men,  but  in  no  case 
is  a  gang  sent  out  without  having  a 
fair  proportion  of  regular  employes  to 
work  with  it.  Every  gang  thus  sent 
out  has  on  its  list  a  portion  of  a  main 
road  whereon  to  start  work,  and  con- 
sequently when  the  gangs  are  all  out 
the  main  roads  of  the  borough  are  be- 
ing dealt  with  simultaneously.  On 
each  list  likewise  there  is  a  section  of 
the  by-turnings  so  arranged  that 
where  the  men  finish  on  the  main 
roads  they  will  commence  their  work 
on  these  streets.  An  endeavor  is  al- 
ways made  to  provide  sufl!icient  gangs, 
so  that  the  roads  may  be  well  under 
control  within  twelve  hours  of  a  down- 
fall. Every  employe  of  the  council  is 
warned  to  report  himself  at  the  de- 
pots for  work  Immediately  a  fall  of 
snow  occurs,  and  casual  labor  is  em- 
ployed in  addition. 

The  first  step,  the  moment  it  begins 
to  snow,  is  to  load  the  necessary  num- 
ber of  vans  with  salt,  a  stock  of  which 
is  always  kept  on  hand.  Three  men 
are  sent  out  with  each  van,  and  in  less 
than  two  hours  it  is  possible  to  have 
the  whole  of  the  district  thoroughly 
salted  down,  footways  and  carriage- 
ways. The  sooner  this  is  distributed 
the  better,  as  any  fresh  snow  falling 
will  break  up  as  soon  as  it  comes  in 
contact  with  the  salt.  After  allowing 
the  salt  a  reasonable  time  to  act,  a 
personal  inspection  of  the  district  is 
made  to  note  its  conditions.  This  is 
important  so  as  to  avoid  sending  out 
large  bodies  of  men  with  tools,  etc., 
that  may  be  useless,  and  will  require 
to  be  changed,  which  would  mean  a 
great  loss  of  time  at  the  beginning  of 
operations. 

The  first  duty  of  the  sweepers  is  to 
get  all  the  snow  well  into  the  roads, 
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clear  all  channels  and  gulleys,  and 
then  to  churn  over  the  mixture  of  salt 
and  snow.  As  soon  as  the  snow  has 
been  converted  Into  slush  by  this 
process,  the  flushing  gangs  are  dis- 
patched with  all  available  water  vans 
and  machine  brooms,  and  the  slush  is 
swept  or  flushed  into  the  sewers  as 
soon  as  possible.  The  amount  of  salt 
generally  required  is  about  one  ton 
for  every  three-quarters  mile  of  street. 
It  will  be  noticed  that  no  carting  is 
done  under  this  system. 

A  very  similar  system  of  snow  re- 
moval to  that  outlined  above  is  adopt- 
ed at  Liverpool. 

In  Bolton  the  system  of  carting 
away  the  snow  is  adopted,  as  only 
clean  snow  can  be  put  into  the  river. 
The  difliculty  of  getting  rid  of  the 
snow  is  increasing  each  year,  as  tips 
and  vacant  plots  of  land  upon  which 
it  can  be  deposited  are  becoming  more 
scarce,  so  that  the  bulk  has,  in  many 
instances,  to  be  carted  long  distances. 
At  one  of  the  depots  a  snow  melter  is 
in  use  which  is  able  to  melt  fresh  fal- 
len snow  at  the  rate  of  a  load  aminute. 

A  somewhat  different  method  of 
dealing  with  snow  has  been  prepared 
for  the  borough  of  Paddington  by  Mr. 
H.  W.  Sawyer,  the  cleansing  superin- 
tendent. If  a  fall  of  snow  should  oc- 
cur in  the  night,  the  depot  watchmen 
proceed  at  3  a.  m.  to  call  certain  of 
the  regular  employes  whose  duty  it  is 
to  call  others,  so  that  in  a  short  time 
each  regular  employe  will  have  been 
called  and  must  report  himself  for 
duty  by  4:15  a.  m.  at  his  particular 
depot.  The  employes  are  divided  into 
82  gangs,  from  two  to  three  regular 
men  being  attached  to  each  gang,  and 
the  rest  made  up  of  casual  labor.   The 


best  of  the  regular  men  act  as  gang- 
ers, and  they  are  made  acquainted 
with  their  work  beforehand,  each  be- 
ing given  a  sheet  of  instructions  and  a 
list  of  the  streets  to  be  attended  to  by 
his  gang.  The  streets  are  divided 
into  three  classes,  viz.,  primary,  sec- 
ondary and  tertiary,  which  are  cleared 
in  the  order  given,  so  that  the  whole 
of  the  staff  are  first  set  to  work  on  the 
principal  streets.  Their  duty  is  to 
clear  the  footways,  crossings  and 
channels,  and  to  make  gaps  in  the 
ridges  of  snow  left  at  the  roadsides 
by  the  passage  of  the  snow  plows. 
The  gangs  are  grouped  together  with 
from  seven  to  ten  gangs  in  a  group, 
each  supervised  by  a  special  foreman. 
The  roads  also  receive  attention 
from  the  horse  staff.  Five  routes  have 
been  prepared  of  the  streets  in  order 
of  importance,  as  far  as  can  be  done 
consistently  with  efficiency,  and  each 
route  is  in  the  charge  of  a  foreman 
whose  duty  it  is  to  make  and  maintain 
a  clear  passage  for  two  lines  of  traffic. 
To  do  this  he  has  a  snow  plow,  drawn 
by  six  horses,  and  several  road-sweep- 
ing and  scraping  machines.  Salt  is 
not  allowed  to  be  used  without  special 
instructions.  No  more  carting  is  done 
than  is  necessary  to  clear  the  main 
thoroughfares  in  front  of  shops,  or 
where  it  is  likely  to  be  an  annoyance; 
and  in  residential  streets  it  is  allowed 
to  remain  at  the  sides  of  the  roads 
while  in  a  tolerably  clean  condition. 
Thus,  should  a  thaw  set  in  a  consid- 
erable expenditure  in  cartage  and  sub- 
sequent disposal  is  saved.  The  snow 
that  is  removed  from  the  highways  is 
shot  into  the  sewers  through  manholes 
situated  in  various  parts  of  the  bor- 
ough. 


RELATIVE  COST  OF  MUNICIPAL  WORK   DONE   BY  DAY 
LABOR  AND   BY  CONTRACT.* 

By  Harrison  P.  Eddy,  Consulting  Engineer,  Boston,  Mass. 


AMONG  the  various  lines  of  inves- 
tigation carried  out  by  the  late 
Boston  Finance  Commission  were 
several  which  threw  considerable  light 
upon  the  relative  efficiency  of  the  con- 
tract and  day-labor  systems  and  some 
of  the  causes  of  the  inefficiency  of  the 
day-labor  forces  of  the  city  of  Boston. 

An  effort  was  made  to  ascertain  as 
nearly  as  possible  the  actual  facts  in 


all  cases,  and  to  reduce  the  conditions 
to   figures,    thus    eliminating   opinions. 

The  results  of  these  investigations 
are,  therefore  interesting  and  impor- 
tant, as  showing  the  results  of  condi- 
tions surrounding  city  departments, 
and  not  as  exploiting  theories  of  ideal 
conditions  which  are  rarely  found  in 
any  city. 

While  most  of  the  data  refer  to  the 


•From  a  paper  before  the  American  Association  for  the  Advancement  of  Science. 
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A  Day's  Work  in  Bricklaying— City  Day  Labor, 240  Bricks  an  Hour;  Metropolitan 
Water-Board  Contract,  570  Bricks  an  Hour. 


Increase  of  Pay  and  Decrease  of  Efllciency  of  Labor 
in  Laying  Water  Pipe  in  Boston. 
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city  of  Boston,  it  is  believed  that  the 
lessons  drawn  from  them  are  typical, 
and  that  similar  results  would  be  ob- 
tained from  like  investigations  in  many 
other  cities. 

In  order  to  ascertain  the  general  mu- 
nicipal practice  throughout  the  country 
in  building  water  works  and  sewerage 
systems,  a  postal  card  inquiry  was  sent 
to  all  cities  in  Massachusetts,  and  to 
all  cities  in  the  country  exceeding 
30,000  in  population,  as  shown  by  the 
Census  Bureau  in  1905.  The  results  of 
this  inquiry  appear  in  table  1.  The 
questions  were  so  worded  as  to  apply 
only  to  ordinary  extensions,  and  it  is 
probable  that  in  same  cases  work  upon 
new  systems  may  have  been  done  by 
contract,  while  ordinary  extensions 
were  made  by  day-labor. 


chu setts  only  6  per  cent.  The  preva- 
lence of  the  dajMabor  system  in  Massa- 
chusetts is  very  strikingly  shown  by 
these  figures,  which,  it  should  be  noted, 
are  based  upon  replies  from  all  of  the 
18  cities  to  which  inquiries  were  sent. 
Putting  it  in  another  way,  of  the  18 
cities  in  Massachusetts,  1  was  doing  its 
sewer  work  wholly  by  contract,  while 
17  were  doing  similar  work  wholly  by 
day  labor. 

Replies  to  the  inquiries  relating  to 
water  works  extensions  were  received 
from  58  cities,  and  if  this  number  33 
per  cent,  were  found  to  be  doing  the 
work  wholly  by  contract.  Outside  of 
New  England  48  per  cent,  of  the  cities 
have  adopted  the  contract  system,  while 
in  Massachusetts  of  the  15  cities  mak- 
ing   reply    to    the    inquiries    all    were 


TABLE   1. 

RELATIVE   PREVALENCE    OF   CONTRACT   AND   DAT-LABOR   IN   AMERICAN 
CITIES  OF  POPULATIONS  EXCEEDING  30,000    (not  including  Boston). 

SEWER    CONSTRUCTION. 


•-§'»  -2  i°A  S>.  S>. 

■-SW  .t^   .  ^g  ^«  O^ 

O       CO  O-o  MO  titP  «kJ4 

qOw  o-S  .s>.  .S>>  .c. 

Population.  Z.S  a  t.  g  2-^  S-^  "Sfeu 

e5-'«5  s5  '^ct^  2oS  ^c-S 

Si,*  5  =a  .t:5.=«  .tifffl  *oo 

ZoSS  ZW  u^-5  o>i^  c^Go 

50,000-100,000     47  22  15  7  68 

30,000-50,000     67  31  20  11  .              65 

100,000-150,000     14  8  5  3  63 

150,000-200,000     6  2  2  —  100 

Over    200,000 20  10  10  —  100 

Totals     154  73  52  21  71 

Outside  of  New  England.. 126  51  48  3  94 
New     England,     excepting 

Massachusetts    10  6  4  2  67 

Massacliusetts    18  18 '  1  17  6 

WATER    PIPE    LAYING. 

30,000-   50,000     67  26  9  17  34.6 

50,000-100,000     47  15  5  10  33.3 

100,000-150,000     14  6  1  5  16.7 

150,000-200,000     6  2  ..  2  

Over    200,000 20  9  4  5  44.4 

Totals     154  58  19  39  33.0 

Outside  of  New  England.  .126  40  19  21  48.0 
New      England,      excepting 

Massachusetts     10  3  . .  3  .... 

Massachusetts    18  15  ..  15  .... 

Postals  were  sent  to  154  cities,  and  found  to  be  doing  the  work  by  day 
replies  relating  to  sewerage  systems  labor.  The  results  of  the  inquiries  re- 
were  received  from  73  cities,  and  relat-  lating  to  water  pipe  extensions  are  very 
ing  to  water  works  extensions  from  58  similar  to  those  relating  to  sewer  con- 
cities,  struction,  and  both  show  very  clearly 

Of  the  73  cities  making  replies  to  the  that  the  day-labor  system  is  very  wide- 
inquiries  relating  to  sewerage  systems,  ly  adopted  in  Massachusetts,  and  much 
52,  or  71  per  cent.,  were  found  to  be  more  prevalent  in  that  State  and  in 
doing  this  class  of  work  wholly  by  con-  New  England  than  throughout  the  re- 
tract. Of  the  cities  located  outside  of  mainder  of  the  country. 
Nev/  England,  94  per  cent,  were  found  A  comparison  was  made  of  the  cost 
to  be  doing  their  work  by  contract,  of  building  sewers  in  cities  where  work 
while  but  C7  per  cent,  of  the  cities  in  was  known  to  be  done  by  day-labor 
New  England  outside  of  Massachusetts  with  that  in  other  cities  where  similar 
were  using  this  system,  and  in  Massa-  work  is  done  by  contract.     These  com- 
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I)arisons  were  confined  to  New  Eng- 
land cities,  and  very  largely  to  cities  in 
^Massachusetts. 

To  maive  tliis  investigation  less  diffi- 
cult and  reduce  the  element  of  uncer- 
tainty as  much  as  possible,  the  inquiry 
was  confined  to  small  pipe  sewers  from 


ing  work  done  under  comi)aruble  con- 
ditions was  fully  realized,  and  as  such 
selection  could  only  he  made  by  engi- 
neers familiar  with  local  conditions, 
an  assistant  was  sent  from  place  to 
idace  to  interview  the  local  engineers, 
who  always  very  kindly,  and  at  times 


POPULATION 


CITY    EMPLOYEES 


PAYROLL 


Hulative  Incroasos  from  IS'.to  to  1907. 


High  Percentage  of  Old  Men  Among  Boston  Sew« 
Laborers  One  Cause  of  Inefficiency. 


Appointive  Power        VoTiNG^KEriPLOYEEi 


The  Votes  of  City  Employes  May  Govern  the  Situation. 


8  inches  to  12  inches  in  diameter. 
Since  most  sewers  of  this  class  built  in 
Boston  have  been  constructed  under 
contracts  (largely  "gift"  or  non-com- 
petitive contracts),  the  number  avail- 
able for  comparison  was  smaller  than 
was  desired.    As  the  difficultv  in  select- 


at  considerable  inconvenience  to  them- 
selves, carefully  considered  the  condi- 
tions surrounding  a  large  number  of 
pieces  of  work,  and  advised  which 
should  be  selected  for  use  in  this  com- 
parison. The  number  of  sewers  select- 
ed in  each  city  was  small,  but  included 
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all  which  could  be  classed  as  being 
built  under  conditions  enabling  fair 
comparison  within  the  last  few  years. 
While  it  is  realized  that  this  study  may 
be  criticised  as  being  based  upon  frag- 
mentary and  possibly  insufficient  data, 
it  is  presented  as  comprising  the  best 
data  which  could  be  obtained  after  a 
long  and  earnest  effort  to  get  at  the 
truth.  Unfortunately,  in  no  city  ex- 
cept Boston  was  this  class  of  work 
found  to  be  done  both  by  day-labor  and 
by  contract,  so  that  comparisons  be- 
tween the  two  methods  in  the  same 
city  were  impossible,  with  the  single 
exception  noted. 


Boston)  which  do  the  work  by  con- 
tract. The  average  cost  of  building  12- 
inch  sewers  in  12  cities  was  found  to 
be  $2.17  per  linear  foot,  while  in  the 
city  of  Boston  similar  work  appeared 
to  cost  $5.20  per  linear  foot.  Like 
work  done  by  contract  was  found  to 
cost  on  the  average  $1.82  in  4  cities, 
while  in  Boston  it  cost  $2.35.  The  av- 
erage cost  of  labor  and  teaming  in 
cities,  exclusive  of  Boston,  where  the 
work  was  done  by  day-labor,  was  $1.34 
per  linear  foot,  while  in  the  four  cities 
doing  work  by  contract  this  cost  aver- 
aged $0.75  per  linear  foot.  The  cost  in 
Boston  by  day-labor  was  $3.50  per  lin- 


TABLE   2. 
AVERAGE    TOTAL    COST    PER    FOOT    OF    COMPARABLE    12-INCH 
LAID   10  FEET  DEEP,  IN  VARIOUS  CITIES. 


SEWERS 


"a"  built  BX  DAT  LABOR. 

i                         *?                    T,     =*-   •  Subdivision  of  Cost  Into 

SCO  tJ        •--    cfv 

o  a   ,Q  0- 

fit.                     "5                 ^-S=£te:  eg  ti 

City  or  Town.                ^  |^                  ^-              P^'^^S  »u  ^g  - 

D.s                 j-u             -^Es^p  -See  t;a  ^ 

D-S'r.                    -CCm               HW.73<3^  JH  Sen  W 

(1)                                   (2)                      (3)                   (4)  (5)  (6)  (7) 

Brockton     8-inch              $1.73              $1.96  $1.20  $0.68  $0.08 

Cambridge     8-inch                2.35                2.58  1.70  0.81  0.07 

Everett    8-lnch                2.09                2.32  1.55  0.68  0.09 

Fitchburg     12-inch                1.80                1.80a  0.95  0.77  O.OSo 

Haverhill    lO-inch                1.68                1.80a  0.90  0.82  0.08a 

Lawrence     10-inch                2.38                2.50a  1.80  0.62  0.08a 

Lowell      10-inch                 2.30                 3.42  2.35  0.98  0.09 

Medford     S-inch                 1.80                 2.03  1.05  0.92  0.06 

New    Bedford lO-inch                1.88                2.00  1.30  0.67  0.03 

Newton     8-inch                1.65                1.88  1.05  0.73  0.10 

Quincy     8-inch                1.54                1.77  1.00  0.68  0.09 

Worcester     10-inch                2.00                2.00&  1.20  0.70  0.10 

Average     $2.17  $1.34  $0.75  $0.08 

Boston 12-inch              $5.20d            $5.20  $3. 50c  $1.55  $0.15 

aEngineerlng  estimated   $0.08  per  ft. 

bExclusive  of  office  and  shop  charges,  as  in  other  cities. 

cOwing  to  the  fact  that  this  figure  is  based  upon  a'  comparatively  small  number 
of  examples,  it  should  be  used  with  caution. 

dNot  including  proportion  of  undivided  construction  cost,  which  amounts  to 
about  5  per  cent,  of  total  construction  cost. 

"b"  built  by  contract. 

Brookline     8-inch              $1.73              $1.95  $0.80  $0.80  $0.25* 

Portland     10-inch                1.50                1.62  0.65  0.81  0.16* 

Providence     12-inch                1.68                1.68  0.65  0.83  0.20* 

Somerville     8-inch                1.75                2.05  0.90  0.91  0.24* 

Average     $1.82  $0.75  $0.86  $0.21 

Boston    12-inch              $2.35              $2.35  $1.05**  $0.90  $0.40 

*Englneering   and   inspection. 
** Advertised  contracts  only. 

Note  :     That  no  correction  has  been  applied  no  account  of  difference  in  wages. 

Note  :     That  the  day-labor  cost  shown  in  column  4  includes  labor  on  manholes, 

whereas  the  contract  labor  does  not  include  this,  but  does  include  loss  on  sheeting, 
which  substantially  offsets  it. 


These  investigations  were  made  in 
17  cities,  13  of  which  do  their  work  by 
day-labor  (including  Boston,  which 
does  part  of  its  work  by  day-labor  and 
part   by    contract),    and    5    (including 


ear  foot,  while  upon  work  done  by  con- 
tract it  was  $1.0.5  per  foot,  a  reduction 
of  70  per  cent. 

In  tables  3  and  4  the  cost  of  labor 
upon   small   sewers  built  by   day-labor 


TABLE  3. 


COST    OP    LABOR. 


TEAMING    AND    ENCINEEKING 
BriLT  BY  DAY  LABOR. 


UPON    SMALL    SEWERS 


LABOR   COSTS    REDLTED   TO   UNIFORM    BASIS    OF    $0,315    PER    HOUR,    AS    PAID    IN    BOSTON. 
DATA    REDUCED    TO    UNIFORM    BASIS    OP    12-INCH    PIPE    LAID    10    FEET    DEEP. 


O'er*?  a  » 

Cit.vorTowii.  JiiygS 

S  S  *  «  ' 

(1)  (2) 

Brockton     $1.20 

Cambridge    1.70 

Evfrett      1.55 

Fitchburs     0.95 

Haverhill     0.90 

Lawrence     1.80 

Lowell     2.35 

Medford     1.05 

New     Bedford 1.30 

Newton     1.05 

Quincy     1.00 

Worcester     1.20 

Average    

Boston     $3.50»* 


^5 


C  CD  3 

(3) 
$2.25 
2.00 
2.00 
1.75 
2.00 
2.00 
2.00 
2.00 
2.00 
1.75 
1.75 
1.85 


?2. 


•ss 

C  m  I. 

«2i 

a 

ee  o  a 

5| 

sus 

^£  c  -  o 

*-■** 

o^  0 

cJc'^x 

Ci 

(4) 

(5) 

(6) 

$0,281 

$1.34 

$0.03' 

0.267 

2.01 

0.06 

0.261 

1.87 

0.220 

1.36 

0.250 

1.13 

0.250 

2.27 

0.250 

2.96 

0.250 

1.32 

0.250 

1.64 

0.04 

0.219 

1.51 

0.06 

0.219 

1.44 

0.231 

1.63 
$1.79 

0.11 

$0,246 

$0.06 

$0,315 

$3.50** 

$0.50 

(7) 

$0.08 

0.07 

0.09 


0.09 
0.06 
0.03 
0.10 
0.09 
0.10 


$0.08 
$0.15a 


oEstimate. 

•Contract  teaming  only  ;  department  has  one  horse  and  wagon. 
••Net,   including  proportion  of  undivided  construction  expenses,  which  amount  to 
about  5  per  cent,  of  total  construction  cost.     Furthermore,  owing  to  the  fact  that  this 
figure  is  based  upon  a  comparatively  small  number  of  grroups,  it  should  be  used  with 
caution. 


TABLE  4. 

COST    OF    LABOR,    TEAMING    AND    ENGINEERING    UPON    SMALL    SEWERS 

BUILT   BY  CONTRACT. 

LABOR   COSTS    REDUCED   TO    UNIFORM    BASIS    OF    $0,315    PER    HOUR,    AS    PAID    IN    BOSTON. 
DATA    REDUCED    TO    A    UNIFORM    BASIS    OF    12-INCH    PIPE    LAID    10    FEET    DEEP. 


City  or  Town, 


5  a 


at 


(1)  (2) 

Brookline     $0.80 

Portland     0.65 

Providence    0.65 

Somerville     0.90 

Average     $0.75 

Boston**    $1.05 


go 

a  u 
c  s 

0^ 


(3) 
$0.22 
0.20 
0.17 
0.22 


$0.20 
$0.25 


Z  3  -S"-" 

(4) 
$1.15 
1.02 
1.20 
1.29 


$1.17 
$1.32 


W- 


"=  >»  s 

(5) 
$0.25 
0.16 
0.20 
0.24 


$0.21 
$0.40 


•Exclusive  of  labor  in  manholes,  but  including  loss  on  sheeting.  It  is  estimated 
that  these  two  items  substantially  balance  each  other,  so  that  the  figures  are  di- 
rectly comparable  with  the  day-labor  figures  of  Table  3. 

alt  should  be  noted  that  contractors  in  Boston  usually  pay  but  $0.2  5  per  hour 
for  labor  unless  required  to  pay  higher  wages  by  the  city. 

••Advertised  contracts  only. 
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and  by  contract  has  been  tabulated 
after  being  reduced  to  a  uniform  basis 
of  wages  of  $0,315  per  hour,  the  rate 
paid  in  Boston. 

Reduced  to  this  basis,  it  appears  that 
the  cost  of  sewers  built  by  day-labor 
(not  including  Boston)  averaged  for 
labor  $1.79  per  linear  foot,  while  in  the 
cities  doing  work  by  contract  (exclud- 
ing Boston)  the  average  cost  of  labor 
was  $1.17.  Treating  in  the  same  man- 
ner similar  work  done  in  Boston  by 
day-labor  and  by  contract,  it  is  found 
that  the  labor  cost  was  $3.50  and  $1.32 
per  linear  foot,  respectively.  It  there- 
fore appears  that  had  the  rate  of  wages 
been  uniform  in  all  cities  the  labor 
cost  of  the  work  done  by  contract  would 
have  been  35  per  cent,  less  than  the 
labor  cost  of  that  done  by  day-labor, 
not  including  Boston  in  this  compari- 
son. Comparing  the  work  done  by 
both  methods  in  the  city  of  Boston,  it 
appears  that  had  the  work  done  by 
day-labor  been  done  by  advertised  con- 
tract, the  reduction  in  the  cost  of  labor 
would  have  amounted  to  over  62  per 
cent. 

An  effort  was  made  to  ascertain  the 
prevailing  rate  of  wages  paid  by  con- 
tractors in  the  vicinity  of  Boston  for 
work  similar  to  that  performed  by  the 
city  water  and  sewer  departments. 
Data  were  obtained  from  35  different 
contractors. 

The  minimum  rate  of  wages  paid  in 
this  vicinity  appears  to  be  $0.15  per 
hour,  and  the  maximum  did  not  exceed 
in  any  case  $0.30  per  hour.  Compara- 
tively few  laborers  are  employed  at 
rates  of  pay  exceeding  $0.25  per  hour, 
while  large  numbers  are  paid  as  low  as 
$0.20.  In  general,  it  may  be  stated 
that  English-speaking  laborers  are 
paid  more  than  others,  and  further, 
that  the  rate  of  $0.30  applies  quite  gen- 
erally to  building  laborers  or  to  labor- 
ers who  possess  rather  more  than  aver- 
age skill.  In  no  case  was  it  found  that 
laborers  were  paid  for  legal  holidays, 
and  only  in  two  instances  were  Satur- 
day afternoons  allowed.  None  of  the 
contractors  gave  Saturday  afternoons 
off  with  continued  pay,  and  in  no  case 
were  laborers  paid  in  event  of  absence 
from  work  on  account  of  injuries  re- 
ceived. 

The  contractors  furnishing  data  do 
not  "carry"  their  employes  through  the 
winter  unless  they  have  work  which 
must  be  done.  In  other  words,  they  do 
not  "find"  work  for  their  laborers  dur- 
ing the  winter  season  as  do  the  city 
departments,  and  consequently  they  do 
not  give  continuous  employment. 

Inquiries  were  sent  to  sewer  depart- 


ments of  all  the  cities  in  Massachu- 
setts, and  several  of  the  larger  cities 
of  the  other  New  England  States,  to 
ascertain  the  length  of  day  and  the 
rate  of  wages  in  force  upon  municipal 
sewer  work  in  the  city  departments. 
The  data  thus  collected  are  compiled  in 
table  5.  Several  of  the  cities  included 
in  this  inquiry  performed  their  con- 
struction work  by  contract,  so  that  the 
figures  given  in  those  cases  apply  only 
to  the  maintenance  forces.  From  these 
data  it  appears  that  the  prevailing 
length  of  day  is  8  hours,  although  in 
some  cases  a  9-hour  day  is  required. 
Excluding  Boston,  the  nominal  rate  of 
pay  varies  from  $0.17  to  $0,287  per 
hour,  while  the  prevailing  rate  of  pay 
may  fairly  be  said  to  not  exceed  $0.25 
per  hour.  In  about  one-third  of  the 
cities  the  laborers  are  permitted  to 
have  half  holidays  on  Saturday,  al- 
though in  about  one-half  of  these  cases 
the  half  holidays  are  restricted  to  the 
summer  months.  In  several  of  the 
cities  where  half  holidays  are  granted 
the  length  of  day  is  so  arranged  that 
the  laborers  work  48  hours  during  the 
week.  •  In  5  cities  granting  Saturday 
half  holidays  laborers  are  paid  in  full 
for  Saturdays  during  the  summer 
months  (varying  from  two  to  six 
months). 

From  a  comparison  of  the  wages 
paid  by  contractors  and  by  municipali- 
ties, it  is  evident  that  city  laborers  are 
paid  considerably  more  than  laborers 
employed  by  contractors  and  that  they 
work  fewer  hours  per  week.  It  is  diffi- 
cult to  determine  the  relation  existing 
between  high  wages  and  the  efficiency 
of  the  employes.  It  is  doubtless  true, 
however,  that  higher  wages  are  paid  by 
municipalities  verj"  largelj*  because  of 
political  influence. 

In  this  connection  it  is  very  interest- 
ing to  note  the  increase  in  wages  paid 
for  common  labor  in  the  city  of  Boston 
from  1878  to  1907.  From  1878  to  1883 
the  wages  paid  were  $1.75,  and  the 
length  of  the  day  was  10  hours.  In 
1883  the  rate  of  wages  was  increased 
to  $2  per  day.  In  1891  the  length  of 
day  was  reduced  to  9  hours,  and  in 
1897  Saturday  half  holidays  were  al- 
lowed with  pay.  In  1900  the  8-hour 
day  was  granted,  together  with  the  con- 
tinuance of  the  Saturday  half  holiday, 
and  in  1907  with  the  same  hours  the 
rate  of  wages  was  increased  to  $2.25. 
It  therefore  appears  that  between  1878 
and  1907  the  rate  of  wages  had  in- 
creased from  $1.75  to  $2.25  per  day,  or 
28  per  cent.,  and  the  hours  of  work  had 
been  reduced  2G  2-3  per  cent.  The  re- 
sult of  reducing  the  length  of  day  and 
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TABLE   5. 

STATISTICS   CONCERNING  THE   DAY-LABOli   FORCES   OF  THE   SKWKK    DE- 
PARTMENTS OF   VARIOUS  CITIES. 


City.                           'ri  o  ft-— a>  a,5S  >./j   .  'Air  t,  e 

£i  ^  i'iS  £5  5  =£|  ti:  !^ 

XJ  J  KzK  «<S  TjS-t:  c-s  -»:io 

Lynn,     Mass 101  8  28  1/8  28.7  May-Oct.  Y.-s  Noneo 

Haverhill,    Mas.s 9  28  1/8  28.7  June-Sept.  Yes  Nonec 

Fall    liivor.    Mass...          178  8%  28  1/8  28  1/8  Yes                           ..••  None 

Brockton,    Mass 178  8Vj  28  1/8  28  1/8  No                            ..  Noned 

•Now    Haven,    Conn 9  27  7/9  27  7/9  No                            ..  None 

Cambriiiso,    Mass...            21  8  25  26.1  May-Nov.  Yes  Noneo 

Sprln&JiLld,    Mass... 78 — 153  8  25  25  1/2  Work  7  hrs.  Yes  Nonec 

Chicopcf,     Mass ...  8  25  25  No                            ..  Nonea 

Holyoke,    Mass ...  8  25  25  Yes                           ..  a 

Lawrence,    Mass....          114  8  25  25  Yes                           ..*•  Half  pay 

Lowell,    Mass ...  8  25  25  In  summer             ..*•  None 

Marlboro,    Mass ...  8  25  25  No                            ..  None 

Mcdford.     Mass ...  8  25  25  No                            ..  None 

New   Bedford.    Mass.            S6  8%  25  25  Y«  s                           ..••  None 

Newport,    R.    1 8  25  25  No                            ..  Noneo 

Waltham,     Mass....           ...  8  25  25  No                            ..  None 

Newburyport,     Mass.              5  8  25  25  No                            .  .  Nonec 

Quincy,     Mass 8  23  1/8  23  1/8  No                            ..  Noned 

Worcester,     Mass...          168  8  23  1/8  23  1/8  No                            ..  None 

•Hartford,    Conn 9  22  2/9  22  2/9  No                            ..  None 

AN'atorbury,    Conn...             14  9  22  2/9  22  2/9  No                            ..  Nonec 

Bangor,     Mc 4  9  22  2/9  22  2/9  No                            ..  None 

Fitchburg.     Mass 8  22  22  No                            ..  Full  pay b 

•Albany,    N.    Y 8  218/9  218/9  No                             ..  None 

North  Adams,  Mass.            28  8  21  8/9  21  8/9  No                            .  .  Nonec 

Newton,    Mass 75  8  218/9  218/9  No                            ..  None 

Concord.    N.    H 9  19  4/9  19  4/9  No                            ..  Noneo 

•Portland,    Mo 9  19  4/9  19  4/9  No                            ..  Noned 

Hudson,   N.    Y 8  18  3/4  18  3/4  No                            ..  Full  pay 

•Providence,    R.    I.  .  .            84  9  17  17.2  July-Aug.  Yes  Nonec 

New   London.    Conn.             40  9  18  2/3  16  2/3  No                            ..  Nonec 

•Pomerville,     Mass...      8 — 15  8  ..  ..  In  summer             ..  None 

Boston.     Mass 2,000  8  30  3/4  311/2  Yes  Yes  Full  payc 

♦Maintenance  only;  construction  by  contract, 

cln  case  of  injury,  submitted  to  a  committee. 

bFull  pay  may  be  allowed  not  to  exceed  60  days,  when  approved  by  mayor. 
cFull  pay  if  injured  on  work. 
dUnless  injured  on  work. 

•♦Work  48  hours  per  week,  but  time  divided  so  that  Saturday  is  a  half-holiday. 


increasing  the  rate  of  pay  is  made 
more  apparent  by  comparing  the  rate 
of  compensation  per  hour  as  in  table  6. 

Table  6. 

WAGES  OF  LABORERS  EMPLOYED 
BY  CITY  OF  BOSTON. 

NOMINAL  TIME  WORKED  AND  WAGES  PAID. 


Nominal 

H 

ours 

Ratpof  Waees. 

Period. 

per 

Week. 

Per  Day.    Per  Hour. 

1878-1S83    , 

GO 

11.75              171,^0 

1883-1891 

60 

2.00           20c 

1891-1897    , 

54 

2.00           221^0 

1897-1900 

50 

2.00           24c 

1900-1907 

44 

2.00           2714c 

1907-date    . 

44 

2.25         *31i4c 

♦Allowance  made  for  legal  holidays 
for  which  full  pay  is  allowed. 

From  this  tabulation  it  appears  that 
the  hourly  wage,  making  due  allow- 
ance for  the  Saturday  afternoons  and 
holidays,  has  increased  from  $0,175  to 


$0,315,  an  increase  of  80  per  cent,  in 
the  cost  to  the  city  for  the  work  done, 
assuming  equal  efficiency.  In  this  con- 
nection is  should  be  noted  that  while 
the  cost  of  labor  to  the  city  has  in- 
creased 80  per  cent,  per  hour,  the  in- 
crease in  daily  wages  received  by  em- 
ployes has  amounted  to  but  28  per  cent. 

It  is  further  important  to  note  that 
while  the  cost  per  hour  to  the  city  for 
labor  has  increased  80  per  cent.,  the 
efficiency  of  labor,  as  already  shown, 
has  fallen  50  per  cent.  In  other  words, 
a  dollar's  worth  of  time  in  1S7S  would 
to-day  cost  the  city  $1.S0,  but  the  effi- 
ciency having  dropped  50  per  cent.,  the 
city  is  obliged  to  pay  $3. GO  for  the 
amount  of  work  done  in  1878  for  $1, 
an  increase  of  bGO  per  cent. 

It  would  not  seem  unreasonable  to 
expect  that  some  relation  may  exist 
between  the  rate  of  wages  paid  and  the 
efficiency  of  labor — or,  in  other  words, 
that  enough  work  would  be  done  per 
hour     under    the    higher    wages    and 
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shorter  hours,  so  that  at  least  as  many 
feet  of  sewer  would  be  laid  for  $1  as  in 
cases  where  lower  rates  of  wages  pre- 
vailed. The  following  tabulation  made 
up  from  table  3  shows  the  number  of 
feet  of  sewer  laid  for  $1  when  the 
wages  are  reduced  to  a  uniform  basis 
of  calculation.  The  percentage  of  effi- 
ciency is  calculated  on  the  assumption 
that  the  Brockton  labor  was  100  per 
cent,  efficient. 


gations  are  many,  it  is  believed  that 
the  results  recorded  represent  very 
conservatively  the  conditions  existing. 
It  is  apparent  that  municipal  work 
done  by  day  labor  is  in  general,  under 
the  conditions  of  to-day,  much  more 
expensive  than  similar  work  done  un- 
der the  same  conditions  by  contract.  It 
is  also  apparent  that  the  labor  force  in 
city  departments  where  work  is  done 
by  the  day-labor  system  is  very  ineflj- 


Rate  of  Wages  Actually 

Paid. 

Per  Day.  Per  Hour. 

Brockton    $2.25  $0,281 

Seven   Cities 2.00  0.254 

Worcester    1.85  0.231 

Three    Cities 1.75  0.219 

Boston    2.25  0.315 


Number  of  Feet 

of  Sewer  Laid 

for$l.  Figured 

oa  Uniform 

Basis. 

0.746 
0.529 
0.613 
0.694 

0.286 


Per  Cent.  Effi- 
ciency. Assuming 
100;^  Eificiency  in 
the  One  Case 
when  Wages 
Equals  $0,821. 

100.0 
70.9 
82.1 
93.0 
38.3 


While  it  may  not  be  fair  to  draw  the 
conclusion  from  these  figures  that  la- 
bor is  less  efficient  because  of  higher 
wages,  it  does  seem  to  follow  that 
higher  compensation  does  not  assure 
greater  efficiency.  The  greatest  effi- 
ciency was  apparently  obtained  in  the 
case  of  the  city  of  Brockton,  where  the 
nominal  wage  is  $2.25  per  day,  al- 
though in  Boston,  where  the  same  nom- 
inal wage  is  paid  and  holidays  granted 
in  sufficient  number  to  increase  the 
rate  per  hour  over  12  per  cent,  the 
lowest  efficiency  was  indicated.  Aver- 
aging the  results  obtained  in  cities 
paying  the  same  rate  of  wages,  there 
appears  to  be  a  gradual  decrease  in 
efficiency  as  the  rate  of  pay  increases. 

While  the  difficulties  of  such  investi- 


cient  as  compared  with  similar  forces 
employed  by  contractors,  and  has,  dur- 
ing the  last  ten  or  fifteen  years,  de- 
creased greatly  in  efficiency,  at  least  in 
the  city  of  Boston. 

There  are  many  causes  of  the  exces- 
sive cost  of  day-labor  work  and  of  the 
inefficiency  of  the  day-labor  forces,  all 
of  which  may  be  grouped  under  the 
one  great  evil — the  entrance  of  politics 
into  municipal  business.  These  causes 
include  abnormal  rates  of  pay,  the 
granting  of  holidays  and  half  holidays, 
the  employment  of  aged  and  physically 
incompetent  laborers,  absence  of  dis- 
cipline, a  lack  of  incentive,  and  the  in- 
experience of  those  in  executive  posi- 
tions. It  would  further  appear  that 
the  number  of  men  growing  old  in  the 
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service  of  tlie  city,  who  were  at  the 
time  of  their  original  employment 
young  and  vigorous,  is  not  a  material 
cause  of  inotJicifncy.  On  the  otiier 
hand,  the  employment  of  men  in  city 
departments    who    have    passed    their 


years  of  usefulness  in  the  service  of 
other  parties  has  a  demoralizing  effect 
upon  the  labor  forces,  an<l  has  un- 
(loubteilly  been  the  cause  of  much  of 
the  inefficiency  noted  in  municipal  day- 
labor  forces. 


BITUMINOUS  HIGHWAY  CONSTRUCTION.* 


By  Clareyiee  A.  Ken/jon,  Indianapolis,  Ind. 


IT  is  now  settled  beyond  question 
that  gravel  and  macadam  road- 
ways, no  matter  how  well  con- 
structed, are  not  adequate  to  sustain 
anything  but  light  automobile  traffic 
(the  Massachusetts  Highway  Commis- 
sion says  100  vehicles  per  day),  and 
all  sorts  of  efforts  have  been  made 
and  are  every  day  being  made  to  over- 
come the  known  defects  of  the  mac- 
adam roadway  when  subjected  to  mod- 
ern methods  of  travel. 

In  the  efforts  which  have  been  made 
to  do  so,  many  kinds  of  oils,  plain  and 
emulsified,  various  tar  compounds  and 
asphalts,  liquid  and  otherwise,  chem- 
ical compounds  many  and  various, 
some  merely  poured,  sprinkled  or 
sprayed  on  the  roadway:  some  mixed 
with  cold  stone,  sand  or  gravel;  some 
poured  or  mixed  while  hot,  and  some 
with  the  road  metal  and  the  bitumi- 
nous material  both  hot  and  thoroughly 
mixed  and  compacted.  Some  of  these 
materials  and  processes  have  met  with 
more  or  less  success,  as  they  have  ap- 
proximated or  departed  from  correct 
principles  of  road  construction. 

Europe  is  forging  ahead.  (In  one 
section  contracts  for  70  miles  of  bi- 
tuminous roadways  were  let  last  sea- 
son.) Rhode  Island  and  New  Jersey 
have  definitely  decided  not  to  con- 
struct any  more  merely  macadam  or 
gravel  highways. 

To  be  sure,  the  knowledge  is  com- 
mon that  the  standard  modern  city 
pavements  would  be  entirely  adequate 
to  meet  the  conditions,  but  the  cost  of 
construction  of  these  pavements  has  in 
most  instances  practically  prohibited 
their  use  for  country  highways.  Even 
in  the  face  of  the  cost  there  has  been 
much  urgent  demand  for  paved  high- 
ways. Brick,  bitulithic  and  asphalt 
have,  in  some  instances,  been  laid. 

Let  us  review  in  a  general  way  what 
has  been  done  by  experimenters  in 
various  ways. 


1.     Dust  L.wers. 

Under  this  head  may  be  included 
various  chemical  compounds,  patented 
and  otherwise,  such  as  carbide,  salts 
of  various  kinds,  crude  oils,  heavy  and 
light;  so-called  asphalt  oils,  emulsions, 
light  tars,  tar  oils,  light  and  heavy, 
and  creosote  oil.  The  methods  of  use 
of  these  various  products  differ,  but  as 
a  rule  they  are  sprinkled  or  sprayed 
(some  cold,  some  hot)  on  the  surface 
of  existing  roads,  for  the  purpose  of 
laying  the  dust,  or  rather  preventing 
its  rising. 

The  results  may  be  generally  sum- 
marized as  follows:  The  oils  mingle 
with  the  particles  of  dust  and  prevent 
their  flying  in  the  air,  by  a  whirl  of 
air  or  wheels.  The  tars  spread  a  thin 
film  over  the  surface  where  it  is  hard, 
and  prevent  the  dust  from  flying;  and 
the  carbides  and  other  solutions  make 
wet  the  dust,  and  so  keep  it  down; 
but  in  each  and  all  of  these  experi- 
ments the  result  is  only  for  a  few 
months  at  most,  except  under  extraor- 
dinary conditions.  The  treatment  has 
to  be  renewed  frequently,  and  is  never 
permanent.  In  France  the  engineers, 
and  shortly  after  the  public,  generally 
pronounced  these  results  ineffective, 
except  at  considerable  cost,  and  de- 
clared that  the  experiments  demon- 
strated that  no  noticeable  strength 
was  added  to  the  maca'dam  or  gravel 
surface. 

In  England  the  "Ballymeagh  Tro- 
phy," value  $.500,  was  offered  as  a 
prize.  Nineteen  compounds  competed. 
Each  was  laid  for  an  equal  distance, 
contiguously,  on  one  of  the  main  roads 
in  Middlesex,  and  examinations  were 
made  semi-monthly  by  a  committee  of 
expert  road  engineers.  R.  S.  Clare  & 
Co.,  of  Liverpool,  were  awarded  the 
trophy  on  a  tar  compound,  laid  hot  by 
spraying,  but  even  that  wore  off  in  a 
few   months   and  had   to   be  renewed. 
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None  of  these  oils,  light  or  heavy,  or 
light  tars  were  regarded  as  of  any  per- 
manent value  as  a  "binder"  or  cement- 
ing material  for  road  construction. 

In  this  country,  in  some  localities; 
somewhat  better  results  have  ob- 
tained, especially  where  the  heavy 
oils  with  asphaltic  bases  have  been 
used,  and  the  road  itself  was  well  con- 
structed and  the  traffic  light.  In  some 
cases  where  the  roads  were  frequently 
oiled  the  light  constituents  gradually 
evaporated,  and  the  heavy  oil  united 
with  the  sand  and  stone  dust  of  the 
road  and  "caked"  on  the  surfaces  and 
gave  the  impression  of  a  paved  road- 
way. Capitol  avenue  in  Indianapolis 
is  a  fair  example  of  this.  I  believe  the 
top  surface  was  originally  mixed  with 
an  emulsified  asphaltic  oil  in  a  mixer 
and  laid  and  rolled.  The  street  has 
been  oiled  with  the  best  grade  of 
heavy  oil  two  or  three  times  each  year 
for  several  years.  The  street  is  a 
boulevard,  and  all  heavy  traffic  is  pro- 
hibited. It  has  to  be  repaired  every 
year. 

The  city  engineer  of  Los  Angeles, 
Cal.,  declared  in  a  public  report  that 
after  several  years'  experience  they 
had  found  that  as  a  pavement-maker 
the  asphaltic  oils  even  were  a  failure, 
and  did  not  justify  the  hope  that  was 
formerly  entertained  for  them. 

It  is  to  be  regretted  that  some  of  the 
sellers  of  road  oils  have  confused 
many  people  by  claiming  that  some  of 
these  heavy  oils  were  asphalt  binders, 
cements,  etc.,  instead  of  dust  layers. 

The  cost  of  applying  these  various 
"dust  layers"  has  been  tempting — from 
2  cents  to  10  cents  per  square  yard  for 
each  treatment.  The  price  has  been 
sufficiently  attractive  to  tempt  many 
well-meaning  people  to  more  than  half 
believe  the  lurid  statements  and  "fine" 
photographs  of  the  promoters. 

2.     Binders. 

By  this  is  meant  some  form  of  bi- 
tuminous material  that  will  bind  or 
cement  the  particles  of  road  metal 
(sand,  gravel  or  stone)  together.  These 
cements  are  usually  made  from  (1) 
natural  asphalt,  fluxed  to  a  standard 
degree  of  consistency,  (2)  pitch,  made 
from  coal  gas  tar,  to  a  standard  de- 
gree of  consistency. 

Efforts  are  constantly  being  made  to 
mix  a  small  percentage  of  asphalt  with 
a  large  percentage  of  heavy  petroleum 
oil,  or  oxidized  oil  (and  it  can  be  oxid- 
ized so  as  to  be  as  hard  as  asphalt  or 
pitch),  and  call  the  resultant  product 
"bituminous  cement"  or  "binder"  for 
road  materials.  Some  agents  even  go 
so  far  as  to  claim  that  the  material  is 


88  per  cent,  asphalt,  etc.,  and  the  ques- 
tion is  often  asked,  how  is  the  engi- 
neer or  public  official  to  prove  to  the 
contrary?  Eighty-eight  per  cent,  will 
dissolved  in  carbon  disulphide,  and  the 
chemists  do  not  deny  it,  etc. 

The  writer  believes  that  it  is  at  pres- 
ent an  accepted  fact  that  chemical 
analysis  is  barren  in  its  efforts  to  tell 
the  physical  qualities  of  these  bitumi- 
nous substances.  Most  of  them  are 
hydro-carbons,  and  the  chemical  analy- 
ses of  certain  gases  and  of  pure  as- 
phalt are  the  same.  These  substances, 
at  least  many  of  them,  are  what  are 
known  as  isomers,  as  many  as  98  sub- 
stances with  different  physical  quali- 
ties, and  yet  in  the  chemist's  labora- 
tory they  are  all  hydro-carbons  with 
the  same  formula,  C,jHi„03.  It  must  be 
clear,  then,  that  for  the  engineer  to  be 
reasonably  sure  of  his  ground  he  must 
(1)  prescribe  and  use  only  such  ma- 
terials as  extensive  experience  has 
proven  to  produce  bituminous  cements 
of  effective  value  (even  then  great 
care  must  be  used  in  the  handling  by 
expert  workmen  and  directors),  or  (2) 
he  must  have  a  series  of  accurate  tests 
to  determine  the  physical  qualities  of 
a  bituminous  cement  of  a  certain  con- 
sistency, just  as  we  have  standard 
tests  for  determining  the  physical 
qualities  of  Portland  cement,  Rosen- 
dale,  Louisville  and  other  hydraulic 
cements. 

A  large  number  of  experts  are  at 
work  now  trying  to  devise  and  formu- 
late such  a  series  of  tests.  Progress  is 
being  made,  and  I  predict  that  in  a 
few  years  tests  will  be  standardized 
for  bituminous  cements  the  same  as 
they  are  now  for  hydraulic  cements. 
In  spite  of  all  this  uncertainty,  much 
is  accurately  known  from  experience, 
and  the  demand  for  bituminous  pave- 
ments goes  unceasingly  on.  A  few 
axiomatic  facts  are  elemental  and 
helpful. 

If  a  bituminous  material  will  cling 
to.  stone,  gravel  or  sand  at  the  ordi- 
nary temperature  of  summer  air,  say 
78  degrees  F.,  and  at  the  same  time 
catch  and  hold  small  grains  of  mineral 
and  dust,  but  will  not  hold  by  the 
cementing  strength  of  the  bituminous 
cement  another  stone  or  stones,  say  of 
ordinary  road  metal,  from  falling  from 
it  when  suspended,  it  is  safe  to  say  it 
is  a  dust  layer,  if  anything,  and  not  a 
cement  or  asphaltic  "binder,"  or  in 
fact  any  kind  of  a  "binder." 

Don't  mistake  me.  If  you  lay  down 
2-inch  macadam  stones  and  press  mud 
between  the  stones,  the  mud  seems  to 
act  as  a  binder,  but  the  mud  has  prac- 
tically no  cementing  quality.    The  mo- 
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ment  the  edpe  of  the  pavement  is 
raveled  the  stones  fall  apart.  Oil  may 
be  o.xidized  so  hard  that  the  result  is 
analoKous,  but  the  cementing  quality 
is  so  slight  as  to  be  of  no  permanent 
value. 

Heavy  petroleum  oil  is  not  a  cement, 
and  will  not  become  a  cement  by  pour- 
ing it  on  a  road  and  waiting  for  the 
light  oil  to  evaporate.  The  light  oils 
have  already  been  taken  from  it  by 
from  GOO  to  600  degrees  F.  of  heat. 
Nor  do  I  believe  that  mixing  10  or  20 
per  cent,  of  natural  asphalt  with  80  to 
90  per  cent,  of  heavy  oil  will  produce 
bituminous  cement.  A  material  that 
can  be  mixed  cold  is  not  likely  to  be 
cementitious. 

Mixing  hot  bituminous  cement  with 
cold,  damp  stones  does  not  produce  a 
good  result. 

A  bituminous  material  to  be  a  bind- 
er or  cement  must  at  ordinary  air 
temperatures  actually  stick  to  the 
stones  with  great  tenacity  and  bind  or 
fasten  them  together.  The  greater  its 
tensile  and  compressive  strength  is, 
the  better;  besides,  the  material 
should  not  lose  its  strength  or  become 
brittle  in  cold  weather,  nor  lose  its 
strength  and  become  too  soft  under 
summer  heat. 

The  simplest  and  best  test  of  road 
materials  is  their  behavior  under  ac- 
tual usage  for  a  term  of  years.  All  of 
the  empirical  or  hurry-up  tests  may 
lead  you  into  error.  The  safest  rule 
for  the  present  seems  to  be  to  pre- 
scribe only  the  best  of  the  well-known 
and  standard  cements  made  of  asphalt 
or  coal  gas  tar,  carefully  refined. 

The  next  question,  after  having  de- 
cided on  a  suitable  bituminous  cement, 
is  the  character  of  the  construction  to 
be  adopted.  While  there  are  many 
forms  and  classes  of  construction  that 
the  limits  of  this  paper  prevent  dis- 
cussing here,  they  may  be  roughly 
divided  into  two  classes: 

1.  The  Penetration  Method. 

2.  The  Mixing  Method. 

In  either  class  of  construction  it  is 
assumed  that  the  road  has  been  suit- 
ably graded  and  drained,  and  the  sub- 
foundation  properly  compacted. 

Upon  the  sub-foundation  is  spread 
the  coarse  stone  or  road  metal,  and 
rolled  to  the  proper  contour.  This 
may  be  poured  with  heated  bituminous 
cement,  or  it  may  be  treated  as  a 
foundation.  If  the  latter,  a  surfacing 
of  from  2  to  3  inches  of  smaller  stone, 
say  from  1  to  2  inches  in  largest  di- 
ameter, the  smaller  stones  evenly  dis- 
tributed through  the  larger  stones, 
carefully  and  evenly  spread  over  the 
foundation   and    poured    to   the   extent 


of  about  IVi  gallons  of  the  heated  bit- 
uminous cement  per  square  yard  of 
surlace,  care  being  taken  not  to  form 
pools  or  fatty  places.  This  should  be 
carefully  and  thoroughly  rolled  and 
top-dressed  with  screenings  and  rolled 
again.  If  this  coating  of  fine  stone, 
gravel  and  sand  be  again  poured,  or, 
what  is  better,  sprayed,  while  adding 
some  to  the  cost,  it  more  than  makes 
up  in  value.  Pouring  should  not  be 
permitted  while  the  stone  is  wet,  or 
the  cement  not  properly  heated.  If  50 
per  cent,  by  measure  of  fine  hot  sand 
is  incorporated  in  the  hot  cement,  just 
before  pouring,  strength  is  added.  An 
even  grading  of  the  stone,  a  low  per 
cent,  of  moisture  in  it,  a  very  uniform 
cement,  used  good  and  hot,  uniform 
and  plenty  of  rolling,  all  add  to  the 
construction. 

The  Indianapolis  motor  speedway 
was  paved  similarly.  It  was  not  suc- 
cessful, and  has  been  abandoned,  and 
yet  there  were  large  areas  of  that 
pavement  that  withstood  the  terrific 
strain  of  those  heavy  automobiles  go- 
ing at  the  rate  of  100  miles  an  hour 
perfectly,  and  would  have  continued 
to  do  so  for  an  indefinite  time.  In  the 
writer's  opinion  the  faults  were:  (1) 
In  many  places  the  sub-foundation  was 
not  properly  drained,  and  the  soft 
places  gave  way.  (2)  The  road  metal 
foundation  was  not  heavy  enough.  (3) 
The  grading  of  the  stone  in  the  sur- 
face was  not  uniform  and  did  not  per- 
mit an  even  penetration  of  the  cement- 
ing material  when  it  was  poured  into 
the  surface.  (4)  The  cement  was  not 
uniform  in  consistency;  some  was 
hard,  some  soft,  and  was  not  uniform- 
ly heated  when  used.  (5)  Some  of  the 
work  was  done  in  inclement  weather 
when  the  materials  were  not  suitable 
for  this  form  of  construction. 

In  spite  of  this,  some  very  excellent 
results  have  been  obtained  in  the  East 
with  this  form  of  construction,  and  in- 
asmuch as  the  cost  is  quite  low,  it  is 
tempting.  It  excludes  the  water,  pre- 
vents dust,  except  from  dirt  carried  on 
it,  and  where  the  traffic  is  moderate 
requires  few  repairs. 

It  is  believed  that  if  a  carefully  com- 
pounded fine  mixture,  say  from  14-inch 
to  mineral  passing  a  Xo.  100  screen, 
be  heated  and  thoroughly  mixed  with 
a  standard  paving  cement,  and  this 
mixture  be  spread  while  hot.  evenly 
over  the  paved  foundation,  say  one- 
half  to  one  inch  thick,  and  driven  into 
it  by  rolling,  a  very  excellent  result 
would  be  obtained,  good  enough  even 
for  city  streets  with  light  traffic. 

The  mixing  method  is  to  heat  the 
road   metal  and   while  it  is  hot  thor- 
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oughly  mix  it  with  bituminous  cement, 
lay  it  on  tlie  foundation  and  compress 
it.  Various  ways  and  means  may  be 
adopted.  A  few  general  suggestions 
may  help. 

Care  should  be  taken  to  have  a  firm 
foundation.  Clean,  hard  stone  of  uni- 
form grading  of  sizes;  stones  ail  of 
one-inch  would  be  a  failure,  as  would 
stones  all  of  three-quarters  or  one-half 
inch  or  smaller.  The  fewer  voids  be- 
tween the  stones,  the  greater  density 
of  the  mass  (obtained  by  grading  the 
sizes  properly)  and  the  smaller 
amount  of  cement  required.  Even 
spreading,  uniform  compression,  care- 
ful construction,  critical  inspection, 
■make  for  more  in  bituminous  construc- 
tion than  in  any  other. 

The  cement  sticks  tighter  and  long- 
er to  a  dry,  hot  stone  (in  fact,  it 
slightly  penetrates  It)  than  to  a  cold, 
damp  one.  Uniform  cement,  uniform 
heat  and  uniform  grading  of  the  min- 
eral aggregate  insure  the  same  thick- 
ness of  the  cement  over  the  stone  or 
sand  surface,  whether  the  particles  be 
large  or  small,  and  uniform  penetra- 
tion is  secured,  all  of  which  make  for 
more  durable  and  stable  construction. 


There  is  no  reason  why  on  even 
heavily  traveled  roads  such  construc- 
tion should  not  endure  for  years,  and 
the  cost  of  maintenance  be  reduced  to 
a  minimum. 

The  cost  per  ton  per  mile  of  hauling 
produce  over  roads  such  as  I  have 
laeen  describing  is  from  3  to  5  cents, 
while  the  cost  per  ton  per  mile  on  or- 
dinary country  roads  is  from  2.5  to  40 
cents,  according  to  condition  and  sea- 
son. The  saving  on  the  hauling  of 
five  tons  of  wheat  for  each  mile  would 
pay,  under  ordinary  conditions,  for  the 
construction  of  a  square  yard  of  the 
best  of  the  roadways  described.  This 
saving  would  soon  pay  for  the  road, 
not  to  speak  of  saving  in  repairs. 

Remember  that  the  cost  per  unit  per 
annum  is  the  final  test  of  the  value  of 
any  paving  material. 

It  is  throwing  money  away  to  build 
macadam  or  gravel  roads  under  pres- 
ent and  threatening  traffic  conditions, 
and  in  this  dilemma  all  eyes  are  being 
turned  to  some  form  of  bituminous 
construction.  It  seems  to  be  the  one 
material  with  which  a  durable  road- 
way pavement  can  be  constructed'  at 
reasonable  cost. 
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By  Oeo.  C.  Warren,  President  of  Warren  Brothers  Company,  Boston,  Mass. 


THE  writer  had  read  with  much  in- 
terest an  article  recently  read  be- 
fore the  American  Society  of  Civil 
Engineers  touching  on  the  above  sub- 
ject, and  perhaps  some  thoughts  which 
come  to  his  mind  may  be  of  interest. 

At  the  outset  he  begs  to  plead  for  a 
less  frequent  use  of  algebraic  formulae 
to  express  simple  engineering  proposi- 
tions which  could  be  more  clearly 
stated  in  plain  English.  From  the  ex- 
cellent pajier  above  referred  to  the 
following  algebraic  rule  for  computing 
street  pavement  surface  curvatures  is 
quoted : 

bx2 

"The  formula  is  Y  =: ,  in  which 

a2 
b  is  the  depth  of  the  gutter  below  the 
grade  of  the  center  of  the  roadway,  a 
is  the  half  roadway,  x  is  the  horizontal 
distance  from  the  center  of  the  road- 
way, and  V  is  the  vertical  distance  be- 
low the  grade." 

I  believe  that  most  of  those  of  us 


who  have  sufficient  technical  educa- 
tion to  be  able  from  this  formula  to 
calculate  the  desired  curvature  of  sur- 
face for  any  particular  street  will 
agree  that  a  simple  statement  in  plain 
English  would  be  better  understood  by 
the  average  man  if  not  by  the  tech- 
nical engineer. 

Given  a  roadway  having  a  width  of 
60  feet  between  curbs  and  a  height  of 
crown  above  gutter  of  1.5  inches,  the 
formula  above  quoted  makes  the  grade 
at  the  quarter  (point  midway  between 
crown  and  gutter)  3.75  inches  below 
the  crown  and  11.25  inches  above  the 
gutter.  How  much  more  simple  is  the 
following  plain  English  rule: 

The  result  of  this  rule  would  be: 
Width  60  feet  between  curbs,  divided 
by  4=  15-inch  crown;  15-inch  crown 
divided  by  4  ^  3.75-inch  level  of  quar- 
ter beiow  crown,  being  exactly  the 
same  as  the  rather  complicated  alge- 
braic formula  quoted  above. 

As  stated  below,  the  writer  is  of  the 


♦From  a  paper  before  the  American  Society  of   Municipal   Improvements. 


CROWNS  OF  PAVEMENTS. 


89 


opinion  that  n  betttT  division  of  the 
fall  is  one-third  from  crown  to  quar- 
ter and  two-thirds  from  quarter  to 
eurb,  which,  in  the  case  of  the  above 
15inch  crown,  would  provide  a  fall 
from  crown  to  quarter  of  .">  inches  and 
from  (luarter  to  curb  of  10  inches. 

The  following  formula  is  (juoted  as 
employed  by  the  late  Andrew  Rose- 
water,  C.  E.,  in  his  practice  as  engi- 
neer of  the  city  of  Omaha: 

W  (100— 4P) 

"H  =: ,  in  which  W  is  the 

5,000 

width  of  the  roadway  and  P  is  the  per- 
centage of  grade." 

How  much  more  simple  is  the  re- 
l)orted  formula  of  the  engineer  of  the 
Chicago  West  Park  Commission: 

"Make  the  crown  two  (2)  per  cent, 
of  the  width  of  the  roadway."  (Of 
course, meaning  width  between  curbs.) 

Mr.  Rosewater's  formula  quoted 
above  is  the  first  time  the  writer  has 
seen  any  published  rule  which  recog- 
nizes the  common-sense  principle  that 
the  greater  the  percentage  of  grade  the 
less  should  be  the  crown.  In  fact,  the 
writer's  observation  is  that  municipal 
engineers  very  seldom  modify  their 
crowns  to  meet  the  varying  condi- 
tions of  either  steep  grades,  streets 
having  car  track,  or  different  pave- 
ment surfaces.  With  no  allowance  for 
car  tracks  the  prevailing  custom  pro- 
vides a  fall  between  track  and  curb — 
perhaps  only  half  the  width  between 
curbs — is  the  same  as  that  planned 
for  the  same  width  of  street  without 
tracks.  The  result  is  that,  as  a  gen- 
eral rule,  the  crowns  on  steep  grades 
and  on  streets  having  car  tracks  are 
far  too  great  for  safety  of  horses  or 
automobiles. 

But  is  Mr.  Rosewater's  formula  cor- 
rect in  the  ratio  of  allowance  for  steep 
grades?  With  a  roadway  40  feet  be- 
tween curbs  and  2  per  cent,  grade,  it 
would  figure: 

(100— 4P)   or  92x40 


5,000 

=  .732  ft.  =  9.18  in.  crown, 

which,  in  the  writer's  judgment,  with 
classes  of  pavement  providing  the  best 
foothold,  is  about  correct. 

With  the  same  width  and  6  per  cent, 
grade,  Mr.  Rosewater's  formula  fig- 
ures: 

(400 — 4P)  or  92x40 


5,000 


.COS  ft. 


i..i  in.  crown. 


which,  in  the  writer's  judgment,  should 
not  e.xceed  4  inches  with  anv  kind  of 


pavement  on  a  roadway  having  G  per 
cent,  grade,  40  feet  width  between 
curbs,  and  no  railroad  tracks. 

Another  important  point.  The  writer 
has  never  seen  in  any  published  for- 
mulae, and  far  too  seldom  in  [)ractice, 
any  recognition  of  the  common-sense 
principle  that  some  forms  of  iiavemcnt 
having  smooth  surfaces  can  stand  and 
should  have  less  crown  that  other 
forms  of  pavement  providing  better 
foothold. 

(Rosewater  gave  one  fornmla  for  a.s- 
phalt  and  similar  pavements  and  an- 
other for  brick  and  other  imveraents  of 
like    surface.       See    Minhipai,    E.\(ji- 

NKKKI.NC,    vol.    XiV,    p.    247. — EUITOK.  ) 

Engineers,  too,  are  frequently,  if 
not  almost  as  a  general  rule,  jtrone  to 
provide  that  the  crown  shall  be  the 
same  level  as  the  top  of  the  curb,  re- 
gardless of  the  width  of  roadway  or 
depth  of  gutter  (exposed  face  of  curb) 
required  to  properly  carry  the  water 
tQ  the  catchbasins,  with  the  result 
that  many  wide  streets  have  too  little 
crown  or  too  great  exposed  face  of 
curb  (if  not  both  errors)  for  either 
appearance  or  utility.  The  writer  be- 
lieves that  the  general  tendency  of 
engineers  is  to  provide  too  flat  crowns. 
Water  is  the  great  enemy  of  all  forms 
of  pavement,  and  unless  the  crown  is 
sufficient  to  readily  carry  the  water 
from  slight  depressions,  which  are 
necessarily  to  some  extent  in  the  sur- 
face of  every  pavement,  the  durability 
of  that  pavement  is  very  greatly  re- 
duced. 

There  is  no  feature  in  pavement  or 
roadway  construction  which  should 
have  more  intelligent  consideration  of 
the  engineer,  and  conversely,  in  the 
writer's  experience,  no  feature  which 
is  given  as  little  consideration  to  meet 
the  conditions  of  each  particular  case 
as  this  matter  of  crown. 

The  following  is  a  typical  case  of 
common  error  which  has  come  to  the 
writer's  attention. 

The  width  between  curbs  is  about 
45  feet  with  double  track.  A  portion 
is  nearly  flat,  and  about  700  feet  of  the 
street  has  a  continuous  8  per  cent, 
grade.  On  the  steep  portion  the  top 
of  the  curb  on  the  low  side  is  about  8 
inches  higher  than  on  the  high  side. 
With  only  one  cross  street,  about  the 
middle  of  the  steep  portion,  the  en- 
gineer provided  9  inches  exposed  face 
of  curb  to  carr/  the  water.  On  the 
flat  portion  he  provided  a  desirable 
crown  of  say  6  inches,  but  carried  the 
same  crown  up  the  8  per  cent,  grade. 
The  figures  are  from  memory,  but  ap- 
proximately correct,  and  illustrate  the 
point.    On  the  S  per  cent,  grade,  there- 
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fore,  the  cross-section  is  amout  as  in 
the  first  of  the  accompanying  cuts 
(providing  14-inch  crown  on  the  low 
side  in  14 1/^  feet  width  between  track 
and  curb) : 


traclt  on  the  low  side  and  the  pave- 
ment surface  at  the  low  corner  curb 
is  a  drop  of  about  24  inches  in  20  feet, 
just  at  the  point  where  horses  must 
travel  and  change  their  footing  while 


I.  THE  USUAL  CROSS  SECTION  WITH  ONE  CURB  LOW. 


With  the  sidewalk  and  curb  grades 
previously  established,  this  condition 
provided  an  unusually  difficult  prob- 
lem, especially  at  the  intersections  on 
the  steep  grade,  but  by  providing  ad- 
ditional catchbasins  at  intervals  in  the 
long  steep  grade,  and  4-inch  face  of 
curb  on  the  low  side,  and  the  track  on 
the  low  side  2  inches  below  the  high 
grade,  it  could  have  been  very  much 
improved  as  shown  in  the  second  cut. 


turning  the  corner  from  a  flat  to  a 
steep  grade,  while  the  hoofs  on  one 
side  are  about  three  inches  below  the 
hoofs  on  the  other  side — a  veritable 
horse  trap — and  the  "pavement,"  not 
the  "grade,"  is  publicly  denounced  as 
unsafe  and  slippery. 

The  writer  has  adopted  and  recom- 
mended with  good  satisfaction  the  fol- 
lowing general  rule: 

For  pavements   having  smooth   sur- 


II.    PROPOSED  IMPROVED  CROSS  SECTION. 


This  would  provide  2-inch  crown  on 
the  high  side  and  3  inches  on  the  low 
side.  By  raising  the  curb  and  walks 
1  inch  to  3  inches  on  low  side  the 
depth  of  suggested  gutter  could  be  in- 
creased to  from  4  inches  to  6  inches. 

Objection  may  be  raised  to  estab- 
lishing track  grade  on  one  side  2 
inches  lower  than  the  track  grade  on 
the  other  side.  The  writer,  however, 
can  see  no  practical  objection  and 
great  advantage  in  safety  to  horses 
and  automobiles  by  this  provision 
where  the  curb  grade  on  one  side  of 
the  street  is  necessarily  lower  than 
the  curb  on  the  other  side.  He  be- 
lieves that  such  objections  as  may  be 
made  are  based  on  the  novelty  of  such 
a  provision,  and  that  on  calm  consid- 
eration it  will  be  seen  to  provide  both 
better  appearance  and  superior  utility 
to  the  undesirably  high  and  unsafe 
crown  which  is  otherwise  necessary. 

At  the  cross  street,  about  the  middle 
of  the  700  feet  of  8  per  cent,  grade,  the 
crown  of  the  cross  street  was  carried 
out  to  the  track  in  the  center  of  the 
street  represented  by  the  above  cross- 
sections,  with  the  result  that  from  the 
point   midway  between  the   curb   and 


face,  such  as  asphalt,  creosoted  blocks, 
and  grouted  stone  blocks  and  brick, 
and  having  grade  of  2  per  cent,  or 
less,  with  no  car  tracks,  make  the 
crown  one  (1)  inch  to  each  six  (6) 
feet  width  between  curbs. 

For  pavements  providing  more  se- 
cure foothold,  such  as  stone  blocks 
and  bricks  having  bitumen  filled 
joints,  macadam  or  bitulithic,  on 
streets  having  a  two  (2)  per  cent,  or 
less  grade,  make  the  crown  one  (1) 
inch  to  each  four  (4)  feet  of  wdith. 

If  street  has  car  tracks,  deduct  the 
total  width  outside  to  outside  of  rails 
from  the  width  between  curbs  and  di- 
vide the  difference  (double  width  be- 
tween track  and  curb)  by  six  and  four 
respectively. 

For  grades  between  2  per  cent,  and 
4  per  cent,  provide  one-half  the  crown 
provided  by  the  above  computation. 

For  grades  above  4  per  cent,  provide 
a  crown  one-third  that  of  the  above 
computation. 

Provide  one-third  of  the  lateral  fall 
between  the  crown  and  the  quarter 
and  two-thirds  between  the  quarter 
and  the  curb.  By  "quarter"  is  meant 
the  point  midway  between  the  center 
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of  the  roadway  and  tho  curb,  or  in  the 
casf  of  car-traok  strotts,  (he  point 
midway  between  tiie  outside  rail  and 
the  curb. 

Some  engineers  have  objected  to 
such  flat  crowns  on  .steep  grades  be- 
cause they  do  not  rapidly  carry  water 
to  the  gutter.    The  answer  is,  you  can- 


not, in  any  event,  on  steep  grades 
carry  the  water  directly  to  the  gutter, 
and  It  is  belter  to  let  it  run  a  little 
down  the  center  of  the  street  during 
the  conii)aratively  short  periods  of 
rainfall  than  to  have  the  crown  unsafe 
for  horses  at  all  times. 


PAVEMENT  MAINTENANCE  ALONG    STREET  RAILKOAJ) 

TRACKS.* 

Bif  F.  v.  P.  Elhworth,  Citi/  Engineer,  Hot  Springn,  Ark. 


IN  the  smaller  cities  the  street  rail- 
road companies  are  not  justified  in 
making  a  strictly  first-class  con- 
struction; that  is  to  say,  the  using  of 
110-pound  steel  rail  and  the  construc- 
tion that  is  necessary  in  keeping  there- 
wit  h.  For  instance,  in  the  city  in 
which  I  live,  the  city  of  Hot  Springs, 
Ark.,  we  have  but  twelve  miles  of 
double-track  street  railway,  and  the 
amount  of  traffic  over  this  street  rail- 
way is  not  great  enough  to  warrant 
such  a  heavy  construction;  neverthe- 
less, those  street  railway  tracks  must 
be  paved  wherever  the  streets  are 
paved. 

The  question  arises,  "What  kind  of 
construction  is  the  most  practicable?" 

There  is  no  doubt  but  that  th^  T 
rail  is  the  rail  to  use,  and  it  should  be 
of  such  weight  as  is  best  suited  to  the 
conditions. 

Now,  then,  no  matter  how  heavy  the 
rail,  nor  how  many  ties  or  tie-rods 
used,  nor  how  heavy  the  concrete 
work,  nor  how  heavy  the  entire  con- 
struction, there  is  bound  to  be  some 
vibration  along  the  rails.  And  in  the 
small  city  with  the  lighter  rail,  using 
a  wood  tie  and  no  tie-rods,  the  vibra- 
tion is  consequently  greater  and  very 
noticeable. 

Wherever  there  is  vibration  there  is 
the  resultant  repair  needed  from  time 
to  time,  and  the  greater  the  vibration 
the  more  often  the  repair.  If  the 
track  needs  repair,  then  the  paving 
along  said  track  must  need  repairs. 
Consequently,  a  sheet  pavement  is  not 
practicable  along  the  street  railway 
tracks.  Some  kind  of  a  block  pave- 
ment must  be  used. 

The  question  then  arises,  "What 
shall  we  do  where  the  street  on  either 
side  of  the  tracks  is  paved  with  a 
sheet  pavement  having  a  soft  surface, 


such  as  asphalt,  bitulithic,  or  other 
bituminous  material?" 

The  common  usage  is  to  pave  along 
the  outside  of  the  rails  with  the  block 
used,  and  then  pave  up  to  it  with  the 
soft  surface. 

This  is  the  easiest  and  cheapest 
method,  but  what  about  the  future? 
What  happens  when  those  blocks  are 
taken  up  in  order  to  make  track  re- 
pairs? We  know  that  the  soft  pave- 
ment will  lose  whatever  bond  it  has  on 
those  blocks;  it  will  also  be  broken  in 
many  places,  especially  when  repairs 
are  made  in  cold  weather  and  the  sur- 
face is  more  or  less  brittle.  Conse- 
quently there  is  a  rutty  pavement 
along  the  street  railway  tracks.  Who 
is  responsible?  The  street  railway 
company  claim  they  must  take  up  the 
blocks  in  order  to  make  repairs,  and 
had  the  street  not  been  paved  so  close 
with  the  soft  pavement  they  would 
not  have  broken  it.  They  are  not 
equipped  to  take  care  of  the  soft  pave- 
ment, and  should  not  be  expected  to 
stand  the  e.xtra  expense,  when  they 
are  only  required  to  go  a  certain  dis- 
tance from  the  rails. 

The  street  is  the  sufferer,  and  re- 
mains in  a  rutty  condition  until  it  is  so 
badly  worn  that  the  city  must  make 
large  patches  all  along  the  street  rail- 
way tracks  and  at  a  considerable  ex- 
pense. 

Again,  after  the  soft  pavement  has 
left  the  block  there  is  nothing  to  sup- 
port the  block  from  that  side  or  end, 
whichever  the  case  may  be.  The 
bond  is  broken,  and  the  block  begins 
to  tilt  and  rock  and  finally  be  crushed 
or  rolled  out  of  its  bed.  This  calls 
forth  still  more  objection  by  the  trav- 
eling public  until  the  proper  repairs 
are  made  by  both  the  street  car  com- 
pany and  the  city  at  the  same  time. 


•From  a  paper  before  the  American  Society  of  Municipal  Improvements. 
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Something  must  be  done,  and  this  is 
a  verj'  good  opening  for  the  engineer 
to  experiment. 

I  have  a  plan  of  construction  which 
I  have  used,  and  I  understand  the  city 
of  New  Orleans,  La.,  has  also  used  it 
with  more  or  less  success.  It  is  the 
placing  of  a  "liner"  of  granite,  or 
other  stone  standing  a  strong  abra- 
sion test,  along  the  outer  edge  or 
boundary  line  of  the  street  railway 
company's  right  of  way. 

This  liner  should  be  dressed  on  top 
and  ends  and  have  a  thickness  not 
greater  than  4  inches,  and  be  not  less 
than  ?>  feet  in  length,  and  of  such 
depth  as  best  suited  to  conditions, 
usually  12  to  18  inches.  It  should  also 
and  by  all  means  be  set  on  a  concrete 
base  or  foundation. 

At  one  letting  of  contracts  for  the 
paving  of  several  districts  under  my 
charge  I  drew  up  specifications  for  a 
concrete  liner,  this  liner  to  be  entirely 
of  concrete  with  the  top  or  wearing 
surface  to  be  composed  of  a  mixture 
very  similar  to  the  wearing  surface  of 
the  Blome  granitoid  pavement.  I  am 
sorry  to  state  that  when  it  came  to 
the  closing  of  the  contracts  the  com- 
missioners could  not  see  why  they 
should  allow  this  extra  expense  to  the 
cost  of  the  pavement,  and  cut  out  the 
liner  altogether.  Therefore,  I  have  had 
no  experience  with  a  concrete  liner, 
and  can  not  state  as  to  its  success.  It 
seems  to  me  that  a  concrete  liner 
properly    constructed    with    a    granite 


wearing  surface  ought  to  give  satis- 
faction. 

There  are  many  advantages  to  be 
gained  by  this  liner  between  the  two 
pavements.  There  can  not  be  a  rail- 
road constructed  with  absolutely  no 
vibration.  The  vibration  may  be  re- 
duced to  almost  nothing  on  tangents, 
but  there  will  be  a  pound  at  the  be- 
ginning of  the  curves  where  the  cars 
take  the  same. 

I  have  often  noticed  cracks  in  the 
pavement,  through  the  top  and  the 
base,  radiating  from  the  tracks  at  the 
beginning  of  the  curves,  even  where 
the  construction  is  very  heavy. 

A  liner  constructed  of  stone  curb- 
ing will  prevent  this  to  a  great  ex- 
tent. In  fact,  it  so  distributes  the 
pound  or  vibration  that  there  is  small 
chance  for  the  causing  of  cracks  in 
the  pavement. 

And  should  the  railway  tracks  need 
repairs  or  even  an  entire  change  in 
construction,  the  same  can  be  made 
without  harming  the  street  pavement 
in  the  least. 

As  to  the  extra  cost,  this  is  more  or 
less  a  delusion,  and  greatly  depends 
upon  the  comparative  costs  between 
the  pavement  and  the  liner.  Should 
the  finished  pavement  cost  $2.70  per 
square  yard  of  surface,  and  the  liner 
in  place  cost  10  cents  per  linear  foot, 
it  is  a  stand-off  in  the  total  cost,  be- 
cause of  the  amount  of  surface  that  is 
displaced  by  the  liner. 


COMPARATIVE  ROAD  TESTS  AT  CORNELL  UNIVERSITY. 


^^HE  Office  of  Public  Roads  of  the 
I  U.  S.  Department  of  Agriculture 
-^  at  Washington  and  Cornell  Uni- 
versity, under  the  special  charge  of 
Professor  W.  W.  Rowles,  are  co-op- 
erating in  a  series  of  comparative 
tests  of  various  materials  for  and 
methods  of  construction  of  suburban 
roads.  The  road  selected  is  a  typical 
one  of  this  class  in  close  proximity  to 
the  university  grounds.  The  follow- 
ing is  mainly  abstracted  from  Profes- 
sor Rowles's  report  on  the  construc- 
tion of  the  road. 

The  stone  used  for  foundations  in 
the  test  pavements  is  Blakeslee  lime- 
stone. It  was  also  used  for  wearing 
surface  except  in  the  brick  and  slag 
sections.  Where  It  is  used  for  the 
wearing  surface,  excepting  the  con- 
crete section,  the  test  is  mainly  of  the 
road  oils  and  tars  used  in  binding  the 


materials  together  and  of  the  methods 
of  using  them. 

The  bituminous  binders  were  ap- 
plied first  by  the  penetration  method, 
wherein  the  material,  heated  to  a  tem- 
perature of  200  to  300  degrees  F.,  is 
poured  on  the  stone  and  coats  it,  run- 
ning into  the  layer  of  stone  2  or  2^ 
inches;  and  second  by  the  mixing 
method,  wherein  the  stone,  thoroughly 
warmed  until  dry,  is  thoroughly  mixed 
with  the  bituminous  binder  in  a  con- 
crete mixer  or  on  a  mixing  board, 
spread  on  the  road  and  rolled  down. 
See  the  article  on  "Bituminous  High- 
way Construction"  on  another  page  of 
this  number  of  Municipal  Engineer- 
ing for  a  moi'e  detailed  description  of 
the  two  methods. 

The  general  length  of  sections  is 
300    feet,    with    slight    variations    as 


COMPLETED  TEST  BRICK  ROAD  AT  ITHACA,  N.  Y. 


TEST  BRICK  ROAD  AT  ITHACA,  N.  Y. 
Applying  Cement  Filler. 
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noted.  The  details  of  treament  of  the 
sections  follow. 

Sec.  1,  300  feet  long.  Macadam  stone 
road  treated  with  Tarvia  X  by  the 
penetration  method.  Tarvia  X  is  a 
very  heavy  coal  tar  that  will  scarcely 
flow  from  the  barrels.  The  stone  after 
application  of  the  heated  tar  is  rolled, 
a  thin  coat  of  the  same  is  broomed  on 
and  a  coat  of  stone  screenings  is  ap- 
plied. 

Sec.  2,  300  feet  long.  Tarvia  X  was 
used  as  a  binder,  the  mixing  method 
of  application  being  used.  Less  tar  is 
required  and  every  piece  of  stone  is 
thoroughly  coated,  and  after  rolling 
the  bond  between  stones  seems  to  be 
more  perfect  than  in  the  penetration 
method. 

Sec.  3,  300  feet  long,  is  paved  with 
brick  laid  on  a  dry  limestone  base, 
rolled,  with  limestone  dust  binder. 
The  concrete  curbs  are  20  inches  deep, 
and  are  4  inches  thick  where  there  is 
no  traffic  and  6  inches  where  there  is. 
The  brick  were  laid  strictly  accord- 
ing to  the  specifications  of  the  Na- 
tional Paving  Brick  Manufacturers' 
Association,  under  the  personal  super- 
intendence of  Secretary  W.  P.  Blair, 
of  that  organization.  Special  care  was 
taken  to  have  a  uniform  2-inch  sand 
cushion,  to  lay,  roll  and  tamp  the 
brick  carefully,  to  put  in  an  asphaltum 
expansion  cushion  next  the  curb,  and 
to  put  in  the  filler  of  1  part  Portland 
cement  and  1  part  clean  sand  accord- 
ing to  the  most  approved  method.  Five 
different  makes  of  brick  were  used. 
The  two  accompanying  photographs 
show  the  application  of  the  filler  and 
the  completed  pavement.  They  also 
show  characteristic  views  of  the  road. 
A  street  railway  track  runs  alongside 
the  road  for  a  part  of  its  length,  but 
most  of  it  is  not  thus  encumbered. 

Sec.  4,  300  feet  long,  is  constructed 
with  limestone  and  "bitos,"  an  oil 
product  even  heavier  than  Tarvia  X, 
by  the  mixing  method.  The  4-inch 
bottom  course  was  thoroughly  rolled 
with  binder.  Then  2  inches  of  the 
upper  course  was  laid  down  and  rolled 
and  another  course  of  stone  mixed 
with  bitos  was  laid  down  about  2 
inches  thick  and  rolled  to  a  firm  con- 
sistency. Under  this  section  quick- 
sand was  encountered.  It  was  re- 
moved to  a  depth  of  18  inches  and  the 
sub-grade  was  filled  with  stone 
"shucks." 

Sec.  5,  300  feet  long,  is  macadam 
treated  with  Texaco  by  the  penetra- 
tion method. 

Sec.  6,  300  feet  long,  is  macadam 
treated  with  oil  prepared  by  the  Stand- 
ard Oil  Co.,  by  the  penetration  method. 


Sec.  7,  300  feet  long,  is  macadam, 
but  instead  of  filling  the  coarse  stone 
with  screenings,  as  in  the  standard 
macadam  road,  two  inches  of  Ken- 
tucky rock  asphalt  was  spread  over 
the  surface  and  rolled  down  as  far  as 
possible  into  the  limestone.  Kentucky 
rock  asphalt  is  an  asphaltic  sandstone, 
and  when  it  is  crushed  and  ground 
every  particle  of  sand  is  thoroughly 
coated  with  oil.  When  rolled  a  very 
smooth,  hard,  oiled  surface  is  formed. 
At  first  the  surface  showed  the  im- 
print of  horses's  calks  and  even  picked 
up,  but  only  temporarily.  It  appears 
now  to  be  equally  impervious  to  wear 
and  water. 

Sec.  8,  300  feet  long,  is  macadam  re- 
inforced with  tar  prepared  for  road 
purposes  by  the  United  Gas  Improve- 
ment Co.  of  Philadelphia,  by  the  pene- 
tration method. 

Sec.  9,  300  feet  long,  is  macadam 
treated  with  road  oil  supplied  by  the 
Indian  Refining  Co.,  by  the  penetra- 
tion method. 

Sec.  10  has  a  wearing  surface  4 
inches  thick  of  open-hearth  slag  from 
Wickwire  Bros,  furnaces  at  Cortland, 
N.  Y.  For  the  first  100  feet  of  length 
the  road  tar  of  the  United  Gas  Im- 
provement Co.  was  applied  and  formed 
a  satisfactory  binder. 

For  the  other  200  feet  of  the  section 
no  rolling  would  bind  the  bare  slag 
satisfactorily.  Not  wishing  to  use 
clay,  which  is  most  commonly  used 
with  slag  as  a  binder,  quick-lime  was 
tried.  This  material  requires  some 
time  to  show  its  action  and  meantime 
no  definite  report  can  be  made,  though 
the  indications  are  that  lime  will  be  a 
satisfactory  binder. 

Sec.  11  for  270  feet  is  of  macadam 
with  the  American  Asphaltum  and 
Rubber  Co.'s  asphaltum  binder  applied 
by  the  mixing  method.  After  the 
treated  stone  was  rolled  down  the 
surface  was  broomed  over  with  a  thin 
coat  of  asphaltum  and  limestone 
screenings  were  rolled  into  it  to  give 
the  final  surface. 

The  last  30  feet  of  the  section  were 
made  of  concrete  of  1  1-3  parts  of  ce- 
ment, 1  part  of  sand  and  4  parts  of 
cinders  from  the  university  heating 
plant,  mixed  in  a  concrete  mixer, 
spread  and  rolled  with  a  500-pound 
roller.  No  surfacing  was  given  the 
concrete. 

Sections  12,  13  and  14  are  each  200 
feet  long.  The  pavement  is  of  con- 
crete made  of  cement  1 1-.5  parts,  sand 
1  part  and  limestone  graded  in  two 
sizes  4  parts.  This  concrete  was  4 
inches  thick  and  was  laid  on  the  same 
4-inch  limestone  base  as  most  of  the 
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other  sections.  A  4x4-inch  scantling 
was  used  to  hold  the  edgos  in  i)lac(\ 

Sec.  12.  200  fet't  Ions,  is  coated  with 
the  American  Asphalt uni  and  Rubber 
Co.'s  asphaltuiii,  filled  with  limestone 
screenings. 

Sec.  14,  130  feet  long,  has  the  un- 
coated  concrete  surface. 

The  pavements  were  not  all  com- 
pleted, and  next  season  four  sections 
will  be  laid  using  the  mixing  method 
with  the  same  materials  used  this 
year  with  the  penetration  method. 
One  new  material  will  be  used  on  a 
fifth  section  by  the  mixing  method. 

The  brick  pavement  is,  of  course, 
not  an   experiment,   and   some  of  the 


other  materials  may  be  said  to  have 
l)asse(l  the  experimental  stage.  Good 
o|)i)()rtunity  is  offered  for  comparison 
of  tlu>  various  methods  and  materials, 
and  it  is  to  be  hoped  that  th<'  results 
will  be  of  some  practical  benefit. 

The  rpiestion  of  cost  is  an  imijortant 
one,  but  it  is  doubtless  true  that  the 
cost  of  laying  these  various  sections 
will  be  no  good  measure  of  the  cost 
of  laying  the  same  materials  in  regu- 
lar work.  No  figures  of  cost  are  given 
in  the  rei)ort  of  Professor  Rowles,  and 
they  would  be  greater  than  usual  for 
the  same  materials  and  methods.  This 
item  in  the  comparison  must  there- 
fore be  supplied  from  other  sources. 


POSSIBILITIES  OF  THE  USE  OF  MINERAL  OILS  MIXED 

WITH  CONCRETE. 

Bi/  Albrrt  Mnyei\  Assoc.  Am.  Soc  C.  E.,  New  York  Cify. 


^'^HE  mixing  of  oil    (mineral)    with 

I  concrete  is  very  simple.  The  oil, 
-*-  alkalies  and  water  will  form  an 
emulsion,  becoming  thoroughly  incor- 
porated in  the  concrete.  If  the  con- 
crete is  to  be  mixed  by  hand,  proceed 
as  usual,  and  after  the  water  has  been 
added,  the  resulting  mass  turned  and 
raked,  add  non-volatile  mineral  oil  in 
proportion  of  10  to  15  per  cent,  of  oil 
to  the  weight  of  the  cement.  Turn  the 
concrete  with  shovels  two  or  three 
times,  raking  while  turning;  the  oil 
will  quickly  emulsify  and  become 
thoroughly  mixed  in  the  concrete. 

If  machine  mixing  is  employed,  use 
a  batch  mixer,  turning  a  sufficient 
number  of  times  to  mix  thoroughly 
the  cement,  sand,  crushed  stone  or 
gravel  and  water.  Then  add  10  to  1.5 
per  cent,  of  non-volatile  mineral  oil. 
Turn  again  the  same  number  of  times 
as  it  requires  to  mix  xthe  concrete. 
The  oil  will  quickly  emulsify  and  be- 
come thoroughly  incorporated  in  the 
concrete. 

Oils  added  to  concrete  in  propor- 
tions of  from  5  to  15  per  cent,  will 
slightly  delay  the  initial  and  final  set. 
Increasing  the  proportions  of  oil  will 
further  retard  both  the  initial  and 
final  set  and  hardening,  but  up  to  15 
per  cent.,  from  experiments  so  far 
made,  it  would  seem  that  the  retard- 
ing of  hardening  will  not  be  sufficient 
to  cause  the  work  to  be  uneconomical. 

The  tensile  strength  will  necessarily 
be  reduced,  and  with  the  increasing 
percentages   of  oil   toughness   will   be 


slightly  diminished,  but  not  in  propor- 
tion to  the  increase  in  the  percentage 
of  oil  used. 

An  exteremely  interesting  paper 
was  read  at  the  meeting  of  the  Asso- 
ciation of  American  Portland  Cement 
Manufacturers,  at  the  Hotel  Astor, 
New  York,  December  15,  1909,  by 
Logan  Waller  Page,  Director  Office  of 
Public  Roads,  Agricultural  Depart- 
ment, Washington,  D.  C,  on  the  sub- 
ject of  "The  Possibilities  of  Portland 
Cement  as  a  Road  Material,"  in  which 
he  described  some  investigations  be- 
ing carried  on  by  Dr.  Allerton  S.  Cush- 
man  in  the  laboratory  of  the  Office  of 
Public  Roads  to  ascertain  the  practica- 
bility of  mixing  semi-asphaltic  base 
oils  with  Portland  cement  concrete, 
with  the  object  of  obtaining  the  de- 
sirable properties  of  both  Portland  ce- 
ment and  asphaltum.  So  far  only  pats 
and  briquettes  have  been  made;  the 
results  so  far  obtained  show  ample 
strength  for  ordinary  work;  6-inch 
cubes  will  be  tested  later. 

It  is  believed  that  compression  tests 
will  show  greater  strength  than  the 
usual  relation  of  compression  to  ten- 
sion. This  is  a  matter  for  further  in- 
vestigation, and  it  is  to  be  hoped  that 
chemists  and  cement  testers  will  ac- 
tively take  up  this  work  and  carry  on 
investigations  covering  long  time 
periods. 

Two  months  ago  the  writer  made 
some  briquettes  and  pats  with  the  ob- 
ject in  view  of  ascertaining  if  the  mix- 
ture of  oil  with  wet  neat  cement  and 
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mortar  would  have  the  tendency  of 
keeping  all  but  the  excess  water  from 
leaving  the  wet  neat  cement  or  mor- 
tar. 

Briquettes  were  made,  neat  cement 
mixed  with  water,  the  water  slightly 
in  excess  of  that  usuallj-  required,  after 
which  10  per  cent,  of  oil  petrole  was 
added.  (Oil  petrole  is  a  white  non- 
volatile petroleum  product  of  about 
the  consistency  of  melted  vaseline.) 
Pats  were  made  of  1  part  cement,  3 
parts  sand  mixed  with  water,  a  little 
in  excess  of  what  would  ordinarily 
be  used,  after  which  10  per  cent,  of  the 
same  oil  was  added.  These  pats  are 
about  214  inches  in  diameter  and  % 
inch  thick. 

As  soon  as  made  they  were  left  in 
dry  air.  The  initial  and  final  set  were 
found  to  be  normal.  They  were  never 
immersed  in  water,  but  remained  in 
dry  air  for  several  weeks.  No  cracks 
occurred,  and  they  became  so  hard 
and  strong  that  these  pats,  14  inch 
thick,  were  very  difficult  to  break  by 
the  use  of  the  fingers  and  thumbs. 
After  remaining  in  dry  air  for  three 
weeks  they  were  put  out  in  freezing 
temperature  for  three  days,  and  again 
placed  in  dry  air  over  the  radiator. 
No  cracks  or  checks  have  occurred. 

After  remaining  in  dry  air  for  a 
month,  a  test  for  absorption  was  made. 
A  broken  pat  was  weighed  dry  and 
found  to  weigh  94-64  oz.  It  was  then 
immersed  in  water  for  several  hours. 
Upon  removal  from  the  water  the 
surface  water  was  quickly  removed 
with  blotting  paper,  the  pat  immedi- 
ately weighed  and  found  to  weigh 
99-64  oz.  Only  .5-64  oz.  of  water  was 
absorbed. 

The  fact  that  the  pats  were  never 
immersed  in  water  and  showed  no 
evidence  of  checking  or  cracking,  and 
became  hard,  would  indicate  that  the 
emulsified  oil  had  held  the  water  in 
the  mortar,  and  that  such  mortar  was 
therefore  both  non-evaporative  and 
non-absorbent,  which  would  tend  to 
show  that  concrete  in  which  mineral 
oil  has  been  mixed  would  not  be  likely 
to  contract,  and  therefore  contraction 
cracks  would  be  avoided. 

Furthermore,  the  resulting  mortar 
appears  to  be  far  less  brittle,  and 
therefore  such  treatment  should  ad- 
mirably serve  the  purposes  required  of 
concrete  retaining  walls,  foundations 
enclosing  cellars,  tanks,  cisterns,  etc. 

Exhaustive  tests  have  been  made  by 
a  number  of  authorities  on  the  action 
of  oils  on  concrete.  The  effect  of  oil 
on  concrete  and  the  effect  of  oil  emul- 
sified in  concrete  are  two  separate 
and    distinct    subjects.      We    are    in- 


formed by  reliable  authorities  that 
concrete  immersed  in  animal  or  veg- 
etable oils  will  in  time  disintegrate, 
and  that  concrete  immersed  in  min- 
eral oils  is  unaffected.  In  the  first  in- 
cent.  grade,  40  feet  width  between 
curbs,  and  no  railroad  tracks, 
stance  there  was  no  chance  for  the  oil 
to  emulsify;  in  the  latter  the  oil  is 
separated  into  minute  globules. 

A  mere  casual  glance  at  the  uses  of 
Portland  cement  concrete  would  indi- 
cate that  oils  mixed  with  the  concrete 
would  prove  very  desirable  for  dust- 
less  waterproof  floors  for  office  build- 
ings, for  slaughter  house  non-absorb- 
ent floors,  impervious  concrete  drain 
tile  and  sewers. 

Contraction  cracks  will  be  elim- 
inated in  cisterns,  drinking  troughs, 
live  stock  feeding  floors  and  plat- 
forms. Some  objection  may  be  raised 
to  the  use  of  oil  mixed  concrete  from 
the  standpoint  of  its  liability  to  flavor 
the  water  or  the  food.  If  we  stop  to 
consider  that  the  oil  is  divided  into 
minute  globules,  thoroughly  emulsi- 
fied, we  will  see  that  while  there  may 
be  some  odor  there  is  not  likely  to  be 
any  taste  after  the  drinking  trough, 
feeding  floor  or  cistern  has  been  in 
use  for  a  few  days. 

Such  oil  mixed  concrete  will  also  be 
particularly  adapted  to  terrazzo  floors. 
The  great  objection  at  present  is  due 
to  contraction  cracks.  A  white  oil 
may  be  mixed  with  Portland  cement, 
white  sand  and  water,  and  used  for 
the  purpose  of  setting  brick  and  stone; 
it  being  non-evaporative  and  non-ab- 
sorbent, no  efflorescence  or  stains  can 
occur.  In  fact,  such  concrete  can  be 
used  in  any  work  not  requiring  ex- 
traordinary compression  strength,  and 
in  which  the  concrete  does  not  come 
in  contact  with  heat.  One  of  the  par- 
ticular advantages  will  be  for  stucco 
work  and   exterior  plasters. 

Like  many  discoveries,  this  only 
proves  to  be  a  rediscovery.  In  the  first 
century,  A.  D.,  Marcus  Vitruvius  Pol- 
lio,  the  famous  Roman  architect,  gives 
the  following  detailed  specification  for 
stucco:  "A  mixture  of  well  hydrated 
lime,  marble  dust  and  white  sand 
mixed  with  water,  to  which  mixture  is 
added  either  hog's  lard,  curdled  milk 
or  blood."  In  A.  D.  1280,  at  Rocking- 
ham Castle,  England,  melted  wax  was 
mixed  with  the  mortar.  In  A.  D.  1324, 
in  the  work  of  King  Edward  II,  at 
Westminster,  pitch  was  mixed  with 
mortar. 

The  permanency  of  the  Roman  stuc- 
coes may  be  partially  accounted  for  by 
the  use  of  oil  mixed  with  mortar.  Al- 
though Vitruvius   used   hog's  lard,   an 
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animal  oil,  tlio  mortars  have  withstood 
tlu'  action  of  the  centuries,  and  in 
places  where  frei>zinK  temperature  oc- 
curs in  winter  and  great  heat  in  sum- 
mer. However,  the  hog's  lard  must 
have  been  very  thoroughly  emvilsified 
by  the  action  of  the  hydrated  lim<'. 
Portland  cement  was  unknown  at  that 
period. 

Lime,    sand,    and    animal    oils    have 


stood  the  test  of  centuries;  Portland 
cement  and  animal  oils  have  not  yet 
had  this  opportunity.  It  is  within  the 
range  of  jiossibility  that  th«-  test  of 
time  may  prove  contrary  to  the  theory 
and  animal  oils  <'nui!slfled  be  found 
not  dangerous,  and  we  will  then  con- 
sider a  remark  made  by  a  very  noted 
chemist:  "If  theory  conflicts  with  the 
fact,  we  will  have  to  change  the  fact." 


TOLEDO'S  NEW  WATER  FILTRATION  PLANT 


/?.'/  n.  ^f.  Ihiker,  Tub  do,  Ohio. 


THE  accompanying  photographs 
show  some  of  the  more  interesting 
features  of  this  big  $900,000  water 
fillratiiMi  ]ilant  for  Toledo,  O.,  upon 
which  work  has  been  steadily  progress- 
ing since  1906.  Photograph  I  gives 
a    view    of   the    filter    house,    showing 


mounted  to  be  used  in  connection  with 
the  filters.  These  are  loss  of  head 
and  pressure  gauges,  and  also  a  gauge 
showing  the  operation  of  the  rate  con- 
troller. In  the  background  of  the  pho- 
tograph is  shown  the  second  floor  of 
the  main  entrance  to  the  building. 


I.    TOLEDO  FILTRATION  PLANT. 
Filter  House,  Showing  0(>eratinK  Stands 


the  location  of  the  operating  stand  for 
operating  the  valves  which  control  the 
flow  of  water  to  and  from  the  filters. 
Each  filter  is  entirely  separate  from 
its  neighbor,  thereby  allowing  the  use 
of  any  number  or  quantity  of  filters  to 
be  operated  at  one  time.  These  op- 
erating stands  are  a  new  conception, 
and  bring  the  operator  in  close  con- 
nection with  the  filter  during  the  proc- 
ess of  washing.  There  is  also  to  be 
erected  in  front  of  each  filter  a  mov- 
able   stand   on    which   gauges    will    be 


The  filter  house  has  a  temporarily 
constructed  wall  at  the  west  end 
which  will  allow  of  the  extension  of 
filters  at  any  time,  so  that  10.000,000 
additional  gallons  can  be  added  to  the 
capacity  without  changing  the  set- 
tling basins.  Below  the  floor  is  the 
raw  water  duct  supplying  the  filters. 

Located  directly  beneath  the  room 
shown  in  the  foregoing  described  pic- 
ture is  the  pipe  gallery,  the  most  per- 
fect pipe  gallery  which  up  to  this  time 
has  ever  been  designed.     Overhead  is 
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the  raw  water  duct  and  below  the  floor 
the  clear  water  duct  is  located.  This 
gives  entirely  free  and  unobstructed 
passageway  the  full  length  of  the  fil- 
ters, all  valves,  pipes  and  rate  con- 
trollers being  located  upon  either  side 
and  easily  accessible.  The  gallery  is 
brightly  lighted  by  electric  lights,  a 
bulb  being  located  in  front  of  each 
filter.  The  floors,  beams  and  columns 
are  heavily  reinforced  by  concrete, 
care  being  taken  to  avoid  shrinkage 
and  cracks,  thus  preventing  leakage. 
Vertical  joints  were  left  to  be  after- 
wards calked  and  made  tight,  the  ob- 
ject being  to  confine  the  cracks  to 
known  places  where  they  can  easily 
be  watched  and  kept  in  repair. 

The     next     photograph     shows     the 


small  tees  shown  in  horizontal  air 
pipe  mains,  at  right  angles,  thereby 
covering  the  entire  bed.  On  top  of 
this  is  located  the  sand,  extending  to 
the  bottom  of  the  wash  troughs  shown 
in  the  picture,  the  air  being  used  in 
connection  with  washing  filters  to  agi- 
tate the  sand.  The  wash  water  enters 
the  filters  through  the  strainer  valves, 
thereby  reversing  the  flow  of  water 
during  the  process  of  washing,  the 
wash  water  being  supplied  from 
pumps  in  the  main  building. 

The  clear  water  basin  has  groined 
arch  roof  and  floor.  In  dimensions 
this  clear  water  basin  is  250  feet 
square,  and  is  built  entirely  of  con- 
crete arches  5  inches  thick  at  the 
crown.     The  basin  is  almost  entirely 


H.     TOLEDO  FILTKATION   PL.V.NT. 
Collecting  Pipes  or  Strainer  Valves  in  Bottom  of  Filters. 


strainer  valves  in  the  bottom  of  the 
filters.  These  valves  are  small  brass 
tees,  screwed  into  cast  iron  laterals, 
these  in  turn  being  leaded  into  a  cast 
iron  pipe  in  the  center  of  the  bed,  con- 
necting from  there  to  the  pipe  gallery. 
This  cast  iron  pipe  is  covered  with 
concrete  to  the  bottom  of  the  tees, 
thus  minimizing  the  distance  between 
them  and  the  floor.  The  strainer 
valves  are  covered  with  fine  saw  cuts, 
permitting  an  easy  flow  of  water  and 
fine  enough  to  prevent  the  sand  from 
entering.  These  valves  are  in  turn 
covered  with  9  inches  of  gravel,  graded 
from  fine  to  coarse,  the  top  of  the 
gravel  coming  just  below  the  hori- 
zontal air  pipes  shown  in  the  picture. 
These  air  pipes  will  be  a  series  of 
small    brass    pipes    fastened    into    the 


under  the  natural  surface  of  the 
ground.  In  order  to  make  an  air-tight 
floor  as  nearly  as  possible,  it  was  cut 
up  into  15-foot  squares,  each  square  or 
pedestal  making  a  bearing  for  a 
column.  These  blocks  or  pedestals 
were  buiit  in  alternate  sections,  steel 
plates  being  placed  around  the  edges 
in  building  the  intermediate  sections. 
These  plates  were  previously  greased 
and  drawn  after  the  concrete  was  set, 
the  opening  left  being  fllled  with  as- 
phalt. This  basin  is  connected  with 
the  clear  water  conduit,  which  flows 
along  one  side,  by  a  30-inch  pipe  con- 
trolled by  a  sluice  gate,  thereby  allow- 
ing the  waler  to  go  and  come  in  the 
basin  according  to  the  rate  of  pump- 
ing in  two  stations.  The  clear  water 
basin  is  covered  with  earth  which  is 


POLLUTION  AFFECTING  PURIFICATION  PLANT  DESIGN. 


99 


18  inchps  thick  at  tho  crown,  the  pock- 
ets ovt'i-  tho  columns  being  covered 
with  sand  and  gravel  and  provided 
with  weep  holes.  The  ground  thus  pro- 
vided will  be  developed  as  a  park  with 
grass,  flowers,  walks  and  drives. 

The  main  building  is  of  concrete 
construction  with  sandstone  accom- 
paniments to  the  second  story,  which 
is  of  stained  brick  with  sandstone 
trimmings  and  a  tile  roof,  being  in 
plan  51  feet  by  275  feet. 

The  view  of  the  supply  pipe  from 
the  pumping  station  to  the  main  build- 
ing, Plate  III,  shows  part  of  the  pump- 
ing station  in  the  background  and  one 
line  of  the  pipe  laid,  the  other  pipe  not 
being  finished.  This  pipe  consists  of 
riveted  steel,  42  inches  inside  diameter, 


coated  with  an  asphalt  mastic.  This 
picture  also  shows  the  method  of  con- 
structing a  curve,  great  care  being 
taken  to  protect  the  coating. 

This  rivelj'd  steel  pipe,  while  much 
used  throughout  the  west,  is  a  new 
idea  in  this  locality  in  such  sizes  laid 
underground.  The  authorities  gave 
the  matter  considerable  thought  and 
investigation  before  concluding  to  use 
it  In  the  filtration  plant,  but  it  was 
finally  concluded  to  be  the  best  for 
this  purpose,  being  much  cheaper, 
lighter  and  easier  to  handle  than  iron 
pipe,  and  it  is  believed  durable  enough 
to  last  until  a  new  i)lant  is  needed  to 
keep  up  with  the  march  of  progress 
and  fulfill  the  ideas  of  the  coming 
generation. 


III.    TOLEDO  FILTR.^TION  PL.\NT. 
Riveted  Steel  Supply  Main.    Power  House  iu  Backpround. 


THE  CHARACTER  OF  STREAM  POLLUTION  AS  AFFECT- 
ING PURIFICATION  PLANT  DESIGN.* 

B)i  II.  E.  Jordan,  Chemist  of  Indianapolis  Water  Coinpani/. 


THERE  are  two  controlling  factors 
which  enter  into  the  design  and 
operation  of  all  water  purification 
plants.  The  first  is  the  character  of 
the  raw  water  supply,  as  affected  by 
the  various  forms  of  stream  pollution 


which  have  enter3d  previously,  and  the 
second  Is  the  necessity  for  the  produc- 
tion of  a  finished  product  of  relatively 
uniform  character;  and  by  the  term 
"relatively  uniform  character"  is  not 
onlv   meant  the  uniformity  so  far  as 


•A  paper  before  the  Indiana  Engineering  Society. 
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local  conditions  are  concerned,  but  also 
a  general  uniformity  as  regards  all 
cities  having  public  water  supplies,  for 
it  is  a  recognized  fact  that  in  the  travel 
of  persons  from  one  place  to  another 
they  are  constantly  comparing  the 
quality  of  one  drinking  water  with  an- 
other, and  by  their  statements  and 
comments  are  influencing  the  opinions 
of  the  consumers  of  any  supply  as  to 
character. 

The  quality  of.  the  raw  water  supply 
as  taken  at  any  purification  plant  in 
this  country  at  the  present  is,  of  course, 
modified  by  the  discharge  of  various 
forms  of  domestic  and  factory  wastes 
into  the  water  courses,  and  one  of  the 
questions  which  has  always  been  a 
source  of  contention,  between  water 
supply  organizations  and  up-stream 
municipalities  or  corporations  is  the 
degree  to  which  those  up-stream  shall 
purify  their  wastes.  Within  the  last 
few  years  the  question  appears  to  have 
resolved  itself  into  a  sort  of  agreement 
to  the  effect  that  sewage  or  waste  puri- 
fication shall  simply  consist  of  such 
operations  as  will  render  the  effluent 
relatively  free  from  suspended  matter 
and  not  liable  to  putrefy  when  dis- 
charged into  a  running  stream.  The 
further  considerations  of  bacterial  re- 
moval and  the  refinements  as  to  color, 
taste  and  suspended  matter  are  to  be 
left  to  the  water  purification  plants. 

Stream  pollution,  as  to  the  character 
of  the  material,  may  be  roughly  classi- 
fied into  mineral  and  organic  pollution. 
By  the  term  "mineral  pollution"  is 
meant  such  things  as  suspended  clay 
and  sand.  Under  the  class  of  "organic 
pollution"  may  be  placed  most  all  of 
the  domestic  and  factory  wastes,  along 
with  colors  and  odors  sometimes  pro- 
duced in  water  supplies  by  swampy 
water-sheds  or  growths  of  algae.  The 
methods  of  removing  these  are  best 
illustrated  not  by  technical  discussion 
of  the  character  of  each  and  the  theo- 
retical process  which  might  be  applied 
in  this  removal,  but  by  definite  illus- 
trations of  water  purification  plants 
which  have  been  forced  to  meet  these 
different  problems. 

As  an  example  of  a  water  purifica- 
tion plant  satisfactorily  operating  with 
a  water  of  relatively  low  turbidity  and 
color,  but  somewhat  affected  by  domes- 
tic sewage,  there  is  the  filtration  plant 
at  Lawrence,  Mass.  This  i)robably,  in 
a  great  many  of  its  characteristics, 
represents  the  simplest  form  of  a  plant 
which  may  be  used  for  water  purifica- 
tion, consisting  simply  in  a  series  of 
slow  sand  filters,  operating  at  a  nor- 
mal rate  of  two  and  one-half  to  two  and 
three-quarter  million  gallons  per  daj', 


and  producing  a  water  perfectly  satis- 
factory in  point  of  its  bacterial  content. 
The  absence  of  any  extreme  fluctua- 
tions in  point  of  suspended  matter  and 
color  render  it  unnecessary  for  any  pre- 
liminary treatment  to  be  used.  The  in- 
vestigations which  have  been  conduct- 
ed from  time  to  time  at  the  plant  have 
indicated  that  rates  as  high  as  five  or 
six  million  gallons  per  acre  may  be 
used,  and  at  the  same  time  produce  an 
effluent  of  practically  the  same  quality. 

On  the  Hudson  river  the  purification 
plants  at  Albany  and  Poughkeepsie, 
both  in  their  likenesses  and  differences, 
are  interesting  as  examples  of  modifi- 
cations which  differing  characters  of 
stream  pollution  necessitate  in  the  de- 
sign of  the  plants.  At  Albany  the 
Hudson  river  is  very  considerably  af- 
fected by  the  presence  of  domestic  sew- 
age, which  not  only  has  produced  a 
high  bacterial  content,  but  a  consider- 
able proportion  of  organic  matter  in 
solution.  There  is  also  a  slight  amount 
of  color  and  suspended  matter  in  the 
river  at  this  point.  The  original  in- 
stallation at  Albany  consisted  of  eight 
covered  filters,  preceded  by  a  settling 
basin  of  a  rated  capacity  somewhat  less 
than  a  day's  supply.  The  operation  has 
always  been  very  successful  so  far  as 
would  be  indicated  by  the  improvement 
of  the  public  health  conditions;  yet 
there  was  during  the  operation  of  the 
plant  under  these  circumstances  a  bac- 
terial content  produced  at  certain  sea- 
sons of  the  year  which  in  point  of  num- 
bers was  excessively  high.  At  the  same 
time  the  operation  of  the  plant  from  a 
mechanical  standpoint  was  becoming 
constantly  more  difficult,  on  account  of 
the  deposition  of  suspended  matter 
within  the  lower  sand  layer.  The  mod- 
ification made  in  1907  consisted  in  the 
construction  of  a  series  of  roughing 
filters,  which  are  situated  between  the 
settling  basin  and  the  final  filters.  In 
point  of  general  design  they  are  very 
similar  to  the  conventional  mechanical 
type,  but  operate  without  the  use  of 
any  coagulant.  It  has  been  possible  by 
their  operation  to  remove  the  difficul- 
ties which  were  encourrtered  in  the 
sub-surface  clogging  of  the  slow  sand 
filter  layer,  and  at  the  same  time  to  in- 
crease the  ordinary  rate  of  operating 
so  as  to  produce  from  two  hundred  to 
two  hundred  and  fifty  million  gallons 
per  acre  between  cleanings,  instead  of 
approximately  ninety,  as  was  the  case 
before  the  modification,  and  at  the 
same  time  these  changes  have  been  ac- 
companied by  a  general  reduction  of 
the  bacterial  content  of  the  filtered 
product. 

At  Poughkeepsie,  N.  Y.,  further  down 
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the  same  river,  there  is  situated  one  of 
the  older  filtration  plants  of  the  coun- 
try, which  had  operated  for  a  number 
of  years  on  the  same  >;eneral  lines  as 
the  Albany  plant,  with  a  raw  water  of 
slightly  lower  average  bacterial  con- 
tent, but  had  become  involved  in  some 
of  the  same  ditflculties  as  to  abnormally 
high  bacterial  content  at  certain  times, 
and  oi)eratinK  ditriculties,  so  far  as 
cleaninK  and  maintenance  of  the  sand 
layers  were  comcrned.  At  this  place 
there  has  been  added  to  the  settling 
process  the  additional  feature  of  coagu- 
lation, and  at  times  of  extreme  turbid- 
ity the  raw  water  is  treated  with  sul- 
phate of  alumina,  allowed  to  pass  into 
the  settling  basin,  where  the  suspended 
coagulant  and  clay  are  allowed  to  set- 
tle out,  and  from  thence  passed  to  the 
filters.  It  has  been  the  case  here,  as 
was  the  case  at  Albany,  that  by  the 
pre-treatment  process  those  features  of 
the  stream  pollution  which  were  ren- 
dering the  operation  of  the  plant  er- 
ratic have  been  successfully  removed. 

These  two  plants  represent  a  filtra- 
tion system  which  is  forced  to  deal 
with  a  water  somewhat  polluted  by 
pulp  wastes,  highly  polluted  by  domes- 
tic sewage,  and  moderately  affected  by 
varying  amounts  of  sus])ended  matter. 
The  results  from  the  two  plants  indi- 
cate that  with  the  modifications  that 
have  been  recently  made  the  purifica- 
tion and  mechanical  and  cost  eflBcien- 
cies  are  satisfactory.  It  is  not  possible 
at  this  time  to  reach  any  conclusion  as 
to  the  relative  efficiency  of  the  modifi- 
cations at  these  two  plants,  because  the 
operation  has  not  extended  over  a  suffi- 
ciently great  period  of  time. 

At  Little  Falls,  X.  J.,  in  1902  there 
was  installed  a  mechanical  filter  plant 
which  was  probably  the  first  one  of 
particular  note  in  this  country  to  be 
constructed  to  handle  waters  which 
might  not  be  classed  as  turbid.  At 
Little  Falls  the  raw  water  supply  is 
principally  affected  by  an  abnormal 
color,  due  to  the  presence  of  a  large 
amount  of  vegetables  extractions  which 
have  been  picked  up  in  the  upper 
stream  flow  through  swampy  regions. 
It  has  been  an  admitted  fact  that  the 
operation  of  slow  sand  filters  is  not 
markedly  successful  in  the  removal  of 
color,  while  the  use  of  such  coagulants 
as  sulphate  of  alumina  has  been  suc- 
cessful. The  operation  of  the  Little 
Falls  plant  has  justified  the  expecta- 
tions of  those  who  designed  it.  and  it 
has  been  possible  to  satisfactorily  re- 
duce the  color  and  at  the  same  time 
produce  a  water  of  sufficiently  stable 
and  low  bacterial  content  to  insure  its 
healthfulness  as  a  source  of  supply. 


The  Potomac  river  at  Washington 
represents  a  stream  of  somewhat  differ- 
ent character  as  to  the  nature  of  its 
I)ollution  from  these  above  mentioned. 
In  this  case,  although  there  is  a  large 
aujount  of  domestic  sewage  flowing 
into  the  stream  above  Washington,  the 
characteristic  feature  of  the  stream  pol- 
lution is  the  large  amount  of  exceed- 
ingly fine  susi)ended  matter,  due  to  the 
erosion  of  the  soil  in  the  u|)per  stream 
flow.  At  this  jdace  there  was  con- 
structed a  slow  sand  filter  plant,  which 
received  its  sujjply  from  a  series  of 
reservoirs,  so  arranged  as  to  give  ordi- 
narily about  six  days'  settling.  It  has 
been  found  in  the  course  of  the  opera- 
tion that  although  the  plant  was  quite 
successful  as  a  remover  of  bacterial 
life,  the  complications  resulting  from 
the  persistence  of  very  fine  suspended 
matter,  even  after  so  long  a  period  of 
settling,  rendered  the  operation  of  the 
jdant  somewhat  difficult.  Extensive 
investigations  have  been  made  by 
Hardy  and  Longley  at  this  place,  and 
it  has  been  recommended  that  a  coag- 
ulant be  applied  to  the  water  at  a  cer- 
tain stage  in  the  process  of  settling,  so 
as  to  remove  these  finer  particles  of 
suspended  matter.  Experimental  flata 
which  have  been  accumulated  indicate 
that  such  process  will,  with  the  remain- 
ing amount  of  sedimentation,  effective- 
ly remove  all  of  the  disturbing  ele- 
ments which  have  been  at  the  plant, 
and  enable  slow  sand  filters  to  operate 
successfully. 

At  Harrisburg  and  Steelton,  Pa.,  are 
met  two  plants  dealing  with  another 
character  of  stream  pollution.  The 
Susquehanna  river,  which  is  the  source 
of  supply  for  both,  is  somewhat  affect- 
ed in  its  upper  area  by  coal  mine 
wastes  and  suspended  matter  at  time 
of  excessive  rainfall.  So  far  as  the 
bacterial  content  of  the  Susquehanna 
water  is  concerned,  it  apparently  would 
be  possible  to  saisfactorily  purify  this 
by  slow  sand  filtration  if  it  were  not 
for  these  results  of  deforestation  and 
industry,  but  with  these  complications 
it  has  been  necessary  to  modify  the 
method  of  purification.  At  Harrisburg 
there  has  been  installed  a  mechanical 
plant  with  a  coagulation  basin  so  ar- 
ranged that  at  times  of  excessive  tur- 
bidity it  may  be  partially  used  as  a 
means  of  plain  sedimentation,  and  then, 
after  a  certain  period,  the  water  treat- 
ed with  coagulant  and  passed  to  the 
filters.  The  difficulty  in  the  operation 
at  Harrisburg  seems  to  have  been  due 
to  the  fact  that  although  there  are  sea- 
sons of  the  year  when  the  suspended 
matter  is  so  excessively  high  as  to  ren- 
der the  purification  best  done  by  a  me- 
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chanical  plant,  there  are  other  seasons 
when  the  suspended  matter  is  prac- 
tically a  minus  quantity,  and  the  other 
factors  of  bacterial  content  and  propor- 
tion of  organic  matter  so  low  that  there 
is  no  basis  upon  which  satisfactory 
mechanical  filtration  can  be  carried  on. 
On  account  of  this  fact  it  was  neces- 
sary at  different  times  for  clay  to  be 
added  to  the  water  entering  the  plant, 
in  order  that  the  coagulant  might  suc- 
cessfully form  and  assist  the  operation 
of  the  mechanical  filters. 

At  Steelton,  Pa.,  the  development  of 
the  purification  plant  has  been  some- 
what different.  There  is  first  a  grit 
chamber,  followed  by  a  roughing  filter, 
and  that  in  turn  by  slow  sand  filters. 
The  idea  of  operation  is  briefly  this: 
that  at  times  of  low  turbidity  the 
roughing  filters  will  be  used  to  remove 
a  portion  of  the  bacterial  life  and  prac- 
tically all  of  the  suspended  matter,  and 
the  slow  filters  simply  used  as  a  means 
of  finishing  the  product.  At  time  of 
high  turbidity  the  grit  chamber  is  ef- 
fective as  a  remover  of  the  coarser  sus- 
pended material.  At  the  same  time 
there  is  added  to  the  water  a  certain 
amount  of  coagulant,  which,  collecting 
together  the  suspended  particles,  is  re- 
moved by  the  roughing  filters.  Their 
effluent  at  this  time  is  somewhat  high- 
er in  point  of  suspended  matter  and 
bacterial  life  than  at  times  of  low  tur- 
bidity, and  in  this  case  the  work  of  the 
sand  filters  becomes  more  directly  com- 
parable to  those  conditions  which  are 
met  in  the  plain  sand  plant  at  Law- 
rence, Mass. 

In  and  about  Pittsburg,  Pa.,  there 
are  three  filtration  plants  operating  on 
river  waters  of  somewhat  similar  char- 
acters. The  supplies  as  provided  at 
McKeesport,  Pittsburg  and  South 
Pittsburg  are  all  taken  from  rivers  at 
normal  seasons  slightly  affected  by 
suspended  matter,  but  highly  polluted 
by  domestic  sewage.  At  times  of  rain- 
fall the  erosion  of  the  soil  on  the  slop- 
ing hillsides  produces  a  great  amount 
of  suspended  matter.  The  abrupt  fall 
in  the  stream  flow  is  also  responsible 
for  a  very  rapid  carriage  of  sewage 
from  up-stream  points  down  past  these 
cities.  There  is  the  further  effect  of 
industrial  wastes  particularly  charac- 
teristic of  this  district,  in  the  presence 
of  acids  from  coal  mines,  and  large 
amounts  of  iron  from  the  various  steel 
plants.  The  result  of  these  various 
polluting  factors  has  been  to  produce 
a  water  supply  at  times  of  low  water 
excessively  hard,  sometimes  acid  in 
character,  and  containing  large 
amounts  of  iron,  ordinarily  as  sul- 
phate.    At  times  of  excessive  rainfall 


these  conditions  may  be  somewhat  lost 
sight  of  in  the  large  amounts  of  tur- 
bidity, and  at  all  times  there  is  the 
controlling  feature  of  the  purification 
process  in  the  necessity  of  removing 
large  amounts  of  sewage.  Although 
there  has  been  some  extremely  valu- 
able study  made  upon  the  treatment  of 
these  raw  waters,  the  results  of  opera- 
tion indicate  that  as  yet  the  problem 
has  not  been  completely  solved. 

At  McKeesport  the  filtration  plant  is 
combined  with  a  softening  process, 
where  by  means  of  the  customary 
chemicals,  lime  and  soda,  reduction  in 
hardness  is  effected,  and  on  account  of 
the  presence  of  the  dissolved  iron  the 
water  is  subjected  to  coagulation, 
which,  after  some  sedimentation,  pro- 
duces a  product  almost  free  from  sus- 
pended matter,  which  is  then  passed 
through  mechanical  filters.  At  Pitts- 
burg there  is  provided  a  settling  basin 
of  approximately  eighteen  hours'  ca- 
pacity, followed  by  slow  sand  filters, 
which  operate  at  a  maximum  rate  of 
two  and  three-quarters  million  gallons 
per  acre.  It  is,  of  course,  not  possible 
for  this  plant  to  effect  any  modifica- 
tion in  the  character  of  the  water,  so 
far  as  the  industrial  wastes  are  con- 
cerned, and  the  conditions  as  to  hard- 
ness and  acidity,  if  present,  remain  in 
the  finished  product.  The  controlling 
difficulty  apparently  in  all  of  the  plants 
is  the  extreme  rapidity  with  which  fluc- 
tuations occur  in  the  raw  water  sup- 
ply. The  large  volume  of  industrial 
wastes,  varying  from  time  to  time,  and 
the  extreme  modifications  produced  by 
rainfall,  eftect  a  rapid  change  in  the 
river  water,  and  at  all  of  the  plants 
these  changes  must  be  immediately 
met  by  a  modification  of  the  operation, 
if  the  difficulties  are  to  be  overcome. 
It  will  be  recognized  that  in  these  in- 
stances the  requirement  as  to  the 
proper  disposal  of  factory  and  domes- 
tic wastes  is  not  being  met  in  this  dis- 
trict, and  that  with  this  accomplished 
there  will  be  a  certain  modification  in 
the  conditions  described.  There  is,  on 
the  other  hand,  a  certain  question  as  to 
whether  the  magnitude  of  these  vari- 
ous industries  does  not  make  it  more 
advisable  to  improve  the  purification 
processes  a  little  more  greatly  than 
would  be  the  case  under  different  con- 
ditions. The  difficulty  of  rapid  fiuctu- 
ation  could  be  met  by  the  provision  of 
large  impounding  or  settling  reser- 
voirs, and  this  would  assist  greatly  in 
the  production  of  a  uniformly  purified 
effluent. 

At  Toledo,  Cincinnati,  Louisville  and 
New  Orleans  the  character  of  stream 
pollution  is  notably  one  of  suspended 
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matter.  The  various  conditions  as  to 
batterial  content  and  color  are  lost 
sight  of  in  the  continuous  and  high 
amount  of  turbidity,  and  the  operation 
of  the  plants  is,  in  general,  successful, 
if  by  the  conventional  operation  of 
mechanical  filters  the  turbidity  is  re- 
moved. There  are,  of  course,  various 
modifications  at  the  different  plants 
along  the  line  of  Individual  preference, 
but  in  all  there  is  the  general  division 
into  the  settling,  coagulation  and  rapid 
filtration  processes. 

The  Indianapolis  plant,  in  certain 
conditions,  is  quite  comparable  in  the 
character  of  its  raw  water  supply  to 
the  installation  at  Harrisburg  and 
Steelton,  where  the  raw  water  is,  dur- 
ing a  large  portion  of  the  year,  quite 
free  from  turbidity,  and  at  other  times 
subject  to  considerable  amounts.  There 
is  no  difficulty  here  on  account  of  coal 
mine  or  industrial  wastes.  The  design 
and  operation  of  these  three  plants,  as 
a  matter  of  fact,  seem  to  be  leading 
toward  the  same  general  design,  al- 
though the  original  installations  have 
been  somewhat  different.  Although  the 
Harrisburg  plant  is  a  mechanical  one, 
it  has  confronted  the  difficulties,  as 
stated  previously,  of  insufficient 
amounts  of  suspended  matter  to  ren- 
der its  operation  successful  at  certain 
seasons  of  the  year.  The  Steelton 
plant  is,  perhaps,  the  most  thoroughly 
hybrid  of  any  filtration  plant  in  the 
country,  in  that  it  represents  all  the 
different  modifications  between  me- 
chanical and  slow  sand  filtration.  The 
Indianapolis  plant,  on  the  other  hand, 
may  be  characterized  as  a  slow  sand 
filter  plant,  modified  by  preliminary 
process  of  sedimentation,  and  further 
modified  at  times  of  excessive  turbid- 
ity by  the  coagulation  process. 

It  is  a  long  step  in  water  purifica- 
tion from  the  plant  at  Lawrence,  Mass., 
to  the  one  at  St.  Louis,  Mo.,  and  yet  it 
will  be  recognized,  as  a  person  studies 
the  modifications  of  water  purification 
in  travel  from  the  east  to  the  western 
portion  of  the  United  States,  that  they 
have  been  gradual,  and  from  a  slow 
sand  filter  plant  operating  with  a  raw 
water  of  moderate  bacterial  content 
and  low  amounts  of  suspended  matter 
and  color,  we  perhaps  reach  the  best 
known  example  of  the  other  condition 
at  St.  Louis,  where  the  raw  water  sup- 
ply is  affected  by  extreme  and  persist- 
ent amounts  of  suspended  matter  of 
relatively  coarse  size,  and  the  removal 
of  which  constitutes  the  essential  fea- 
ture of  the  purification  process.  At 
St.  Louis,  as  is  also  the  case  at  Kansas 
City  and  a  number  of  plants  dealing 
with  water  of  this  same  character,  the 


purification  Is  effected  by  coagulation, 
the  effect  of  the  process  being  that  on 
account  of  the  excessively  coarse  size 
of  the  suspended  particles  the  settling 
following  coagulation  is  extremely 
rapid  and  thorough,  and  at  all  of  these 
places,  although  the  sentiment  aS  to 
the  necessity  of  further  treatment  by 
filtration  is  somewhat  different,  the 
opinion  on  the  part  of  the  users  of  the 
supply  is  one  of  satisfaction  at  the  re- 
moval of  the  grosser  pollution. 

It  is  not  possible  to  leave  out  of  fur- 
ther consideration  the  modification  of 
purification  plant  design  which  is  be- 
ing effected  by  the  development  of  the 
use  of  hypochlorite  of  lime  as  an  agent 
in  reducing  the  bacterial  content.  The 
operation  of  filter  plants  in  times  past 
has  always  hinged  more  or  less  upon 
the  fact  that  reduction  depended  upon 
the  accumulation  in  the  saml  layer  of 
a  certain  bacterial  growth.  Differences 
as  to  growth  at  different  seasons  and 
various  rates  of  operation  have  always 
given  difficulty  in  the  production  of  a 
uniformly  purified  effluent  with  this 
more  or  less  uncontrollable  agent.  It 
has  been  developed  in  practice  that  col- 
ored waters  may  be  reduced  in  that 
characteristic  by  the  use  of  coagulant 
and  the  proper  sedimentation  and  fil- 
tration; that  turbid  waters  may  also  be 
improved  as  to  that  characteristic  by 
the  use  of  coagulant  and  sedimentation 
alone,  or  filtration.  The  variations 
above  mentioned,  however,  made  it  al- 
ways a  more  or  less  uncertain  question 
as  to  what  results  would  be  attained 
in  the  removal  of  bacteria.  It  is  in 
this  regard  that  the  use  of  hypochlorite 
of  lime  is  valuable.  This  material  is 
an  unstable  combination  of  lime  with 
oxygen  and  chlorine,  which  in  solution 
breaks  up  and,  as  used  in  water  puri- 
fication, becomes  an  active  oxidizing 
agent,  reducing  the  organic  life  and  de- 
stroying bacteria.  Unlike  many  other 
materials  which  might  be  used  in  the 
same  way,  there  is  no  residual  product 
of  which  there  can  be  any  complaint 
made,  the  result  being  a  slight  increase 
in  the  amount  of  carbonate  of  lime 
present  in  the  water.  Its  use  as  a 
means  of  sewage  purification  has  been 
well  known  for  some  time,  but  as  an 
adjunct  to  water  purification  its  use 
must  be  dated  from  the  work  of  John- 
son and  Jennings  at  the  Stock  Yards 
plant  in  Chicago.  This  installation  is 
one  where  the  raw  water  is  nothing 
more  nor  less  than  dilute  sewage,  and 
by  means  of  coagulation,  mechanical 
filtration  and  hypochlorite  the  finished 
product  is  favorably  comparable  to  the 
supply  furnished  by  the  municipality 
of   Chicago.     Since   the   work   at   this 
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plant  the  development  of  its  use  has 
been  well-nigh  universal.  The  water 
supply  for  Jersey  City  is  an  impounded 
one,  very  slightly  affected  by  any  pol- 
lution other  than  small  amounts  of 
bacterial  life.  It  has  been  satisfac- 
torily relieved  of  this  by  the  use  of  a 
small  amount  of  hypochlorite  of  lime. 
At  Little  Falls,  N.  J.,  and  Harrisburg, 
Pa.,  the  use  of  hypochlorite  has  made 
it  possible  to  reduce  the  amount  of 
coagulant  used  in  connection  with  the 
mechanical  filters,  and  at  the  same 
time  producing  a  finished  product  of 
more  uniform  character.  Experimental 
data  accumulated  at  the  Torresdale 
plant  in  Philadelphia,  and  at  Albany, 
N.  Y.,  indicate  that  it  is  applicable  as 
an  adjunct  to  roughing  filtration. 
Studies  by  Gage  at  Lawrence,  Mass.,  in 
fact,  indicate  that  the  Merrimac  river 
water,  which  is  the  supply  for  the 
Lawrence  plant,  could  be  satisfactorily 
purified  by  the  use  of  filters  operating 
without  coagulant,  at  rates  of  one  hun- 
dred million  gallons  per  acre  per  day, 
in  which  the  bacterial  reduction  would 
be  effected  by  the  application  of  hypo- 
chlorite just  before  filtration.  Its  use 
in  connection  with  the  clarification  of 
extremely  turbid  water  as  an  agent  of 
minimizing  the  amount  of  bacterial 
life  has  been  demonstrated  to  be  suc- 
cessful. In  all  of  these  various  opera- 
tions where  this  material  has  been  used 
as  an  adjunct  to  the  purifying  process, 
the  additional  cost  which  it  incurred  is 
so  slight  as  to  be  almost  a  negligible 
quantity,  generally  running  from  10  to 
25  cents  per  million  gallons  of  water 
purified.  Although  the  use  of  any  new 
means  of  water  purification  has  always 
been  and  probably  will  be  accompanied 
by  certain  mistakes  of  over-anxious  ex- 
perimenters, there  is  no  question  that 
the  use  of  hypochlorite  will  become 
practically  universal,  and  must  be 
taken  account  of  in  future  designs  of 
purification  plants. 

The  modifications,  then,  that  varying 
characters  and  degrees  of  stream  pollu- 
tion necessitate  in  the  design  and  op- 
eration of  a  filtration  plant  are  quite 


apparent.  Experience  at  these  plants, 
as  above  noted,  indicates  that  in  the 
case  of  water  slightly  affected  by  color, 
suspended  matter  and  bacterial  life, 
plain  slow  sand  filtration  is  entirely 
adequate.  Water  of  this  character,  as 
developed  by  the  experiments  of  Gage, 
may  also  be  handled  by  rapid  filtra- 
tion, preceded  by  the  use  of  hypo- 
chlorite. For  water  affected  by  dis- 
solved color,  mechanical  filtration  pre- 
ceded by  the  use  of  sulphate  of  alumina 
is  most  effective.  Water  of  the  char- 
acter such  as  is  met  at  Albany  and  the 
Torresdale  plant  at  Philadelphia,  high 
in  bacterial  life  and  organic  matter,  is 
best  treated,  not  by  any  means  of  sin- 
gle filtration,  but  by  settling,  roughing 
filtration  and  final  slow  sand  filtration. 
In  these  cases  it  appears  that  the  addi- 
tional use  of  hypochlorite  will  make  it 
possible  for  the  process  to  be  very  much 
condensed,  and  it  is  probable  that  the 
final  slow  sand  filters  may  also  be  op- 
erated more  nearly  at  mechanical  rates 
or  entirely  eliminated. 

The  modification  of  purification  sys- 
tems due  to  suspended  matter,  of 
course,  depends  altogether  upon  its 
duration  and  intensity,  and  may  be 
successfully  handled  by  installations  in 
all  degrees  of  difference  between  such 
a  one  as  is  installed  at  Washington  and 
the  pure  mechanical  type  such  as  at 
Cincinnati. 

Finally,  those  waters  carrying  con- 
stant and  high  amounts  of  suspended 
matter  of  coarse  size  are  satisfactorily 
purified  by  coagulant,  sedimentation, 
and  the  recent  modification  of  the  use 
of  hypochlorite. 

The  progress  in  water  purification 
during  the  last  fifteen  years  has  been 
rapid,  although  the  difficulties  that  in- 
vestigators have  had  to  meet  were 
great.  The  recent  developments  of  the 
use  of  bleaching  powder  and  the  in- 
creased knowledge  as  to  the  value  of 
roughing  filtration  seem  to  indicate 
that  within  the  next  decade  the  prob- 
lem of  satisfactory  water  supply  will 
reach  a  very  definite  and  satisfactory 
conclusion. 
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POLLUTION   OF   INTER-STATE 
STREAMS. 

Inter-state  streams  are  of  two  class- 
es: Those  which  flow  for  a  portion  of 
their  length  through  one  state  and 
then  pass  into  another  state,  and  those 
which  form  boundaries  between  states. 
In  either  case  pollution  of  the  stream 
in  one  state  is  liable  to  produce  dam- 
age in  another  state.  Thus  far  there 
has  been  no  apparent  method  of  deal- 
ing with  a  case  of  this  sort. 

The  state  of  Ohio  has  made  a  thor- 
ough study  of  this  matter,  especially 
in  connection  with  the  pollution  of  the 
Ohio  river,  and  the  Attorney  General 
has  given  an  opinion  to  the  effect  that 
the  U.  S.  Government  can  give  no  re- 
lief so  far  as  pollution  coming  from 
another  state  is  concerned,  but  that  the 
laws  of  the  state  control  pollution  of 
the  Ohio  river  within  the  state,  so  that 
a  city  whose  water  supply  is  contam- 
inated by  any  other  city  or  industry 
within  the  state  can  take  the  necessary 
steps  ta  stop  the  pollution. 

The  law  passed  by  the  Indiana  Leg- 
islature last  year  is  not  so  inclusive, 
for  it  expressly  excepts  from  the  op- 
eration of  the  law  cities  on  streams 
along  the  boundaries  of  the  state  which 
are  polluted  from  sources  outside  the 
state  which  are  permissible  under  the 
la,ws  of  the  other  state. 

The  state  of  Ohio  is  encouraging  a 
movement  toward  co-operative  action 
among  the  cities  along  the  Ohio  river. 
Joint  meetings  have  been  held  with 
representatives  of  some  of  the  states, 
and  others  have  expressed  their  desire 
to  co-operate.  The  Ohio  resolution, 
which  is  approved  by  Pennsylvania  and 
West  Virginia,  is  to  the  effect  that  the 
respective  legislatures  should  enact  a 
law  to  prevent  the  Introduction  of  any 
additional  sewage  into  the  Ohio  river 
or  any  of  its  tributaries  which  affect 
the  water  supply  of  any  municipality. 


The  passage  of  .such  law  by  Pennsyl- 
vania and  the  states  west  of  it,  border- 
ing on  the  Ohio  river,  would  do  much 
to  show  what  the  states  themselves  can 
do  in  protecting  each  other.  It  Is  one 
of  the  pieces  of  uniform  legislation 
toward  which  the  states  generally  are 
working  as  the  only  method  of  solving 
some  very  vexing  problems. 


NOMINATIONS  FOR  OFFICE  UNDER 

THE      COMMISSION      PLAN      OF 

MUNICIPAL   GOVERNMENT. 

There  are  now  several  methods  of  se- 
curing candidates  for  municipal  offices 
in  use  under  the  various  forms  of  the 
commission  plan,  and  some  compari- 
son of  a  few  of  them  may  be  of  interest. 

If  Memphis  may  be  considered  the 
original  city  adopting  the  commission 
plan,  the  earliest  method  of  nominat- 
ing candidates  was  by  the  regular 
party  machinery. 

The  first  modification  was  nomina- 
tion by  petition,  reducing  the  number 
of  elective  officers  to  four  or  five,  who, 
after  election,'  should  determine  which 
offices  they  should  fill,  the  same  body 
having  the  duties  of  supplying  the 
necessaiy  funds  and  spending  them.  In 
some  cities  the  number  of  names  re- 
quired on  the  petitions  for  nomination 
is  large  enough  so  that  the  number  of 
candidates  is  automatically  reduced  to 
the  minimum,  including  only  those  who 
really  want  the  oflSces  or  represent 
some  principle  or  movement  of  suflB- 
cient  importance  and  interest  to  induce 
citizens  to  put  forth  the  effort  neces- 
sary to  get  the  signatures.  In  others, 
such  as  Berkeley,  California,  a  college 
town,  the  number  of  names  required  on 
a  petition  is  only  twenty-five,  so  that 
there  may  easily  be  an  indefinite  num- 
ber of  candidates. 

The  latest  developments  of  the  com- 
mission plan  approach  the  older  plans 
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in  some  degree,  Boston,  for  example, 
electing  a  mayor  and  a  council,  put- 
ting into  the  hands  of  the  council  the 
legislative  matters  and  into  the  hands 
of  the  mayor  the  administrative  mat- 
ters, the  latter  appointing  the  boards  or 
individuals  put  in  charge  of  the  vari- 
ous departments.  Berkeley  elects 
mayor,  auditor  and  councilmen. 

The  earlier  forms,  most  of  them  ap- 
plied to  cities  of  some  size,  provide  that 
the  persons  receiving  the  highest  num- 
bers of  votes  shall  be  elected.  But 
where  the  number  of  candidates  is 
practically  unlimited,  this  might  result 
in  the  election  of  persons  representing 
only  a  small  proportion  of  the  popula- 
tion. In  Berkeley,  therefore,  it  is  re- 
quired that  no  one  shall  be  declared 
elected  unless  he  has  received  a  vote 
greater  than  half  the  number  of  votes 
cast.  In  case  this  causes  failure  of 
choice  at  the  first  election,  a  second 
election  is  provided  for  three  weeks 
after  the  first  election.  At  this  election 
the  number  of  candidates  is  reduced  to 
two  for  each  office,  being  the  two  re- 
ceiving the  highest  numbers  of  votes  at 
the  first  election.  If  four  out  of  five 
councilmen  were  not  elected  at  the 
first  election,  for  example,  then  the 
eight  not  receiving  majorities  who 
were  next  highest  in  the  polls  would 
be  the  candidates  for  councilmen  at  the 
second  election. 

The  methods  at  present  in  use  may 
be  grouped  in  general  classes,  overlap- 
ping somewhat,  as  follows: 

1.  Nomination  for  general  legisla- 
tive and  administrative  service,  partic- 
ular service  assigned  after  election. 

2.  Nomination  for  special  service, 
legislative  or  administrative. 

3.  Nomination  for  legislative  and 
head  of  administrative  offices  and  later 
appointment  of  department  heads. 

4.  Nomination  by  petition  with 
large  number  of  signers. 

5.  Nomination  by  petition  with 
small  number  of  signers  and  an  elec- 
tion which  is  in  effect  a  non-partisan 
primary  in  case  a  candidate  does  not 
receive  a  clear  majority. 

The  objections  to  the  lottery  author- 
ized under  the  first  class  have  already 
been  stated.  The  second  class  removes 
one  of  the  elements  of  the  lottery,  since 


the  candidates  are  nominated  for  spe- 
cific offices,  but  either  political  nomina- 
tions or  nominations  by  petition  may 
fail  in  putting  up  proper  candidates  for 
strictly  technical  administrative  offices 
or  in  electing  them  if  nominated.  The 
responsibility  is  also  distributed  too 
widely  if  each  official  is  responsible  di- 
rectly and  independently  of  the  head  of 
the  government  to  the  voters  only.  The 
third  class  of  cities  seem  to  have  the 
arguments  in  their  favor,  and  the  facts 
also,  so  far  as  their  infiuence  is  not 
modified  by  errors  in  methods  of  nom- 
ination included  in  the  fourth  and  fifth 
classes. 

The  purpose  of  the  present  article  is 
to  call  attention  to  the  effects  of  the 
methods  of  nomination  in  these  two 
classes. 

Boston  has  recently  held  its  first 
election  under  a  charter  falling  in  the 
fourth  class.  There  were  four  candi- 
dates for  mayor  and  the  successful  can- 
didate secured  not  quite  half  the  total 
number  of  votes  cast  for  the  office. 
Many  citizens  point  to  his  former  ad- 
ministration as  evidence  of  his  unfit- 
ness for  office,  but  the  fact  remains  that 
he  did  receive  nearly  half  of  the  votes 
cast.  There  was  the  unfortunate  di- 
vision of  strength  between  two  good 
candidates  which  so  often  occurs,  the 
vote  indicating  that  if  one  of  them  had 
not  run  the  other  would  have  been 
elected.  It  is  undoubtedly  true  that  the 
city  of  Boston  gets  the  best  government 
that  the  majority  of  its  citizens  wants, 
and  deserves  what  it  will  get.  It  is 
also  probably  true  that  the  vote  of  the 
majority  was  so  scattered  that  it  did 
not  have  its  full  effect.  And  the  ques- 
tion arises  as  to  how  it  can  secure  the 
full  results  of  its  real  power  if  that 
power  is  rightly  applied. 

The  non-partisan  primary  included  in 
the  fifth  class  of  nominations  suggests 
a  possible  remedy.  This  has  been  ap- 
plied in  a  small  city,  Berkeley,  which 
has  the  further  advantage  of  being  a 
college  town,  so  that  the  method  must 
be  applied  with  care  in  a  larger  city, 
in  particular.  The  first  election  is  not 
called  a  primary,  but  is  the  municipal 
election,  and  if  any  candidate  has  a 
majority  of  the  votes  cast  he  is  elected 
at  this  first  election.    Thus  at  one  elec- 
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tion  there  were  four  candidates  for 
mayor,  and  one  was  elected  and  took 
his  office  on  the  strength  of  this  elec- 
tion. If,  however,  no  candidate  had  se- 
cured a  clear  majority,  as  In  the  Boston 
case,  the  two  receiving  the  highest 
number  of  votes  are  termed  the  nom- 
inees for  the  office  and  a  second  elec- 
tion is  held  three  weeks  later,  at  which 
one  of  the  two  must  be  chosen. 

It  would  have  been  possible,  had  this 
method  been  applied  in  the  Boston  case, 
for  the  "good  citizens"  to  come  out  and 
vote  at  the  second  election  for  their 
one  candidate  and  thus  elect  him.  How- 
ever, the  size  of  the  poll  at  the  second 
election  must  be  considered.  The  first 
election  is  the  most  important,  and  will 
probably  draw  the  largest  vote.  In 
Berkeley  at  the  election  mentioned  it 
•was  25  per  cent,  greater  than  that  at 
the  second  election.  The  stay-at-home 
vote  at  the  second  election  is  likely  to 


be  taken  from  the  so-called  "good  citi- 
zen" class,  and  demonstrates  poor 
rather  than  good  citizenship. 

On  the  other  hand,  the  city  of  Mem- 
phis at  a  recent  election,  when  the 
mayor  was  the  only  officer  elected, 
showed  the  utmost  Interest  in  this,  its 
first  non-partisan  election,  and  cast  the 
largest  vote  in  its  history. 

The  expense  of  an  election  is  great  in 
a  large  city,  and  this  must  be  consid- 
ered in  preparing  for  a  possible  double 
election.  The  e.vpenses  of  candidates 
and  of  their  machinery  are  still  greater 
in  a  large  city  than  in  a  small  one 
where  practically  every  candidate  is 
well  known  by  most  of  the  electorate. 

OnQ  way  to  diminish  some  of  the 
difficulties  in  municipal  elections  would 
be  to  limit  the  franchise  to  the  stock- 
holders in  the  corporation,  i.  e.,  those 
who  have  enough  property  to  find  a 
place  on  the  tax  list. 


the  question 
de:partment 


Books  on  Electric  L.Igrht  and  Gas  Plants. 

Can  you  refer  me  to  good  books  that 
will  assist  me  in  making  plans  and  speci- 
fications for  an  electric  lighting  system 
and  a  gas  works  for  a  city  of  10,000  in- 
habitants. I  want  the  latest  on  the  two 
subjects,  that  will  enable  me  to  provide 
the  best  lamps,  wiring,  machinery  and  dis- 
tribution and  the  proper  sizes  and  pro- 
portions of  gas  machinery,  holders,  dis- 
tributing mains,  etc.  What  can  you  refer 
me  to  in  Municipal  Engineering  on  the 
subject? 

E.  B.  D.,  City,  Engineer, ,  Ind. 

Good  books  on  electric  lighting  are 
Houston  and  Kennelly's  "Electric  Arc 
Lighting"  (?1)  and  "Electric  Incandes- 
cent Lighting"  ($1)):  Atkinson's  "Ele- 
ments of  Electric  Lighting"  ($1.50)  ; 
Cushing'a  "Standard  Wiring  for  Electric 
Light  and  Power"  ($1)  ;  Wiener's  "Dyna- 
mo Electric  Machines"  ($3)  ;  Crocker's 
"Electric  Lighting"  ($3)  ;  "Distributing 
System  and  Lamps"  ($3). 

The  latest  American  book  on  gas  mak- 
ing is  Latta's  "Handbook  of  American 
Gas  Engrineering  Practice"  ($4.50).  Good 
recent  English  books  are  Newblgging's 
"Handbook  for  Gas  Engineers  and  Man- 
agrers"    ($7)  ;    and    Hole's    "The    Distribu- 


tion of  Gas"  ($4).  A  longer  list  will  be 
found  In  vol.  xxxv,  p.  35.  American  books 
on  gas  manufacture  are  scarce. 

The  new  electric  and  Incandescent  gas 
lamps  have  not  yet  reached  the  text- 
books. Articles  concerning  them  and 
other  branches  of  the  subject  of  lighting 
of  interest  in  connection  with  the  ques- 
tion will  be  found  In  recent  volumes  of 
Municipal  Engineering  as  follows,  with 
some  others  in  this  number : 

Vol.  xxxvili:  "Street  Lighting."  p.  15; 
"Arc   and    Other   Electric   Lights,"    p.    44. 

Vol.  xxxvii :  "Municipal  Gas  Plant  Ex- 
periences," p.  315  ;  "Modern  Lighting  Sys- 
tem for  Mishawaka,"  p.  115. 

Vol.  xxxvl :  "Tungrsten  Lamps  Com- 
pared with  Arc  Lamps,"  p.  216;  "Quality 
of  Gas,"  p.  286  ;'  'Forms  of  Contract  for 
Electric  Current,"  p.  316 ;  "Municipal 
Street  Lighting  Plant,"  p.  373  ;  "Rates  for 
Lighting  and  Contract  Provisions,"  p.  33. 

Vol.  xxxv :  "The  Arc  Lighting  System 
of  Portland,  Ore.."  p.  234. 

Vol.  xxxlv :  "Flaming  and  Metallic  Arc 
Lamps,"  p.  235 ;  "Tests  of  Electric 
Lamps."  p.   306. 

Vol.   xxxili :    "Improvements  In  Electric 
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Lamps,"   p.   388  ;    "Comparison  of   Electric 
Lighting  Systems,"  p.  348. 

Vol.  xxxii :  "The  Municipal  Electric 
Light  Plant  of  Hagerstown,  Md.,"  p.  291  ; 
"Data  on  Municipal  Ownership  of  Water 
and  Light  Plants,"  p.  98,  giving  references 
to  many  previous  articles. 


Officers    of   Xational    Electric    Light    Associa- 
tion. 

Please  give  me  the  address  of  the  sec- 
retary of  the  National  Electric  Light  As- 
sociation or  where  or  how  I  may  get  a 
copy  of  the  standards  they  have  adopted 
for  the  various  kinds  of  machinery  used 
in  electric  lighting. 

E.   B.   DOUGLASS,    City  Engineer, 

Seymour,  Ind. 

The  officers  of  the  National  Electric 
Light  Association  are  Frank  W.  Frueauff, 
Denver,  Col.,  president,  and  Frank  M. 
Tait,  Dayton,  O.,  secretary  and  treasurer. 
The  association  also  has  headquarters  in 
the  Engineering  Building,  29  W.  39lh  St., 
New  York  City. 


Distribution   of   Charges   for  Electric   Power. 

"\^'ould  you  kindly  furnish  solution  of  the 
following  question  through  the  medium  of 
your  valuable  periodical. 

A  municipal  power  plant  furnishes  three 
departments  with  energy,  each  having  load 
factors  as  follows:  40,  32,  15.  The  total 
cost  per  unit  of  energy,  including  fixed 
charges  is  5  cents,  determined  by  dividing 
the  total  monthly  cost,  which  includes 
proportion  of  fixed  charges,  by  the  total 
monthly  output  of  energj'. 

We  wish  to  be  instructed  in  the  proper 
manper  of  dividing  this  unit  cost,  taking 
into  consideration  the  load  factors.  If  you 
do  not  consider  this  method  feasible  please 
state  some  method  of  division  which  is 
more  practicable  and  correct. 

SUBSCRIBER, 

,    Alberta. 

It  is  assumed  that  the  power  named  is 
electric  power. 

This  subject  was  quite  fully  discussed 
by  the  Wisconsin  Railroad  Commission  in 
the  case  of  the  Menominee  and  Marinette 
Light  and  Traction  Co.,  decided  Aug.  3, 
1909,  and  reference  can  be  made  to  the 
printed  decision  for  details. 

An  electric  power  plant  must  be  large 
enough  to  carry  the  entire  load  which  can 
come  upon  it  at  any  time.  The  maximum 
capacity  is  reached  by  the  output  but  a 
few  minutes  during  the  day.  The  re- 
mainder of  the  time  the  machinery  is  op- 
erating well  below  its  capacity,  and  it 
may  indeed  not  operate  during  a  part  of 
the  day.  In  like  manner  a  customer  of  the 
plant  may  operate  at  his  maximum  rate 
but  a  part  of  the  day  and  at  a  lower  rate 
the  rest  of  the  day,  or  may  stop  entirely 
for  several  hours  in  the  twenty-four.  He 
must,  however,  be  able  to  get  his  max- 
imum power  at  any  time  that  he  wants  it, 
at  least  within  the  terms  of  his  contract. 

It  is  evident,  therefore,  that  a  part  of 
the  cost  of  operating  the  plant,  including 
maintenance  and  capital  charges,  is  de- 
pendent on  the  required  capacity  to  meet 
the  maximum  demands  of  its  customers, 
independently    of    the    actual    output,    and 


that  a  part  is  dependent  upon   the  output 
of  current. 

The  decision  referred  to  goes  into  de- 
tail regarding  the  various  items  of  capital 
charges,  maintenance  and  operation,  dis- 
tributing them  between  the  two  classes  of 
charges,  with  reference  to  both  steam  and 
water  power,  as  applied  to  power  plants 
in  general  and  to  the  particular  plant  cov- 
ered by  the  decision. 

The  result  is  the  statement  that  about 
50  per  cent,  of  the  total  cost  should  be 
assessed  on  the  basis  of  the  maximum 
capacity  required,  and  the  other  50  per 
cent,  should  be  a  regular  charge  per  unit 
of  power  delivered.  There  are  differences 
of  opinion  varying  between  70  and  100 
per  cent,  as  to  the  proportion  of  the  over- 
head charges,  such  as  interest,  deprecia- 
tion and  taxes  which  should  be  assessed  as 
a  capacity  charge.  These  differences  would 
vary  the  proportion  of  the  total  cost  to  be 
assessed  as  a  capacity  charge  from  about 
47  to  about  57  per  cent. 

For  a  power  plant,  therefore,  the  pro- 
cess of  determining  the  charges  to  cus- 
tomers would  be  about  as  follows : 

Determine  the  total  cost  of  power  sold 
during  the  month,  including  all  capital, 
maintenance,  depreciation  and  operation 
expenses. 

Divide  this  cost  by  two. 

Take  the  sum  of  the  capacities  of  the 
motors  connected  under  contracts  and 
divide  the  half  cost  by  this  sum.  This 
would  give  the  cost  per  horse  power  per 
month,  which  may  be  stated  on  the  rate 
card  per  day,  per  month  or  per  year,  as 
preferred.  The  profits  are  all  included  in 
the  capital  and  depreciation  charges  pro- 
vided for.  This  will  be  the  charge  per 
horse  power  of  capacity  of  the  motors  at- 
tached to  the  circuits.  When  the  current 
is  used  for  lighting  the  equivalent  charge 
per  arc,  incandescent,  carbon  or  other 
light  will  be  made. 

Take  the  number  of  units  of  power 
actually  sold  during  the  month  and  divide 
the  other  half  of  the  cost  by  this  number. 
This  will  give  the  charge  per  unit  of  power 
to   be  made   for  current  used. 

The  output  will  vary  from  month  to 
month,  but  the  overhead  charges  will  vary 
but  little.  The  receipts  from  the  charge 
per  horse  power  of  capacity  will  not  vary 
as  long  as  the  customers  do  not  change 
their  contracts  and  these  practically  con- 
stant overhead  charges  will,  therefore,  be 
met  by  a  constant  income.  The  operation 
charges  will  vary  with  the  output  of  cur- 
rent, and  the  income  will  vary  in  tlie  same 
way.  The  two  will  not  vary  in  exactly  the 
same  proportion,  however,  so  that  it  will 
be  necessary  to  make  a  charge  per  unit 
of  power  delivered,  which  will  insure  suf- 
ficient return   to  pay   all   cost. 

In  the  case  of  the  Menominee  and  Mari- 
ette  Light  and  Traction  Co.,  the  power 
rates  worked  out  are  50  cents  per  month 
for  each  horse  power  of  nominal  rated 
capacity  of  motor,  or  less,  and  3.5  cents 
per  kilowatt-hour  for  current  consumed. 
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For  lighting,  the  active  connected  load, 
corresponding  to  the  nominal  rated  capac- 
ity above.  Is  assumed  to  be  60  per  cent, 
of  the  total  fonnccted  load  for  business 
or  commercial  lighting  and  45  per  cent 
for  residenco.s.  except  In  cn.<ies  where  the 
actual  demand  Is  known.  The  rates  are  13 
cents  per  Kilowatt-hour  for  the  first  30 
hours'  use  per  month  of  the  active  con- 
nected load,  8  cents  per  kilowatt-hour  for 
the  second  60  hours'  and  4.5  cents  per 
kilowatt  hour  for  each  additional  hour's 
use  per  month. 

For  any  other  plant  the  percentage  dis- 
tribution and  the  rates  must  be  worked  out 
from  a  study  of  the  conditions  of  the  in- 
dividual plant. 


Books    on    Town     Fn^ineeringr,    BridKc)<    and 
Kduds. 

Please  send  me  a  list  and  prices  of 
practical  books  on  engrineering  for  small 
towns,  road  building  and  small  bridges  of 
steel  and  concrete ;  books  that  tell  how 
more  than  why. 

F.    F.   W.,    Lumberton,    N.   C. 

Following  Is  a  list  of  books  on  the  sub- 
jects named  with  some  notes  on  their  con- 
tents : 

McCuUough's  "Engrineerlng  Work  in 
Towns  and  Small  Cities"  ($3)  is  the  book 
most    nearly    fitting    the    first    item. 

Spaulding's  "Text-book  on  Roads  and 
Pavements"  ($2)  is  the  latest  book  on  tliis 
subject  and  the  only  one  giving  much  de- 
tail on  the  latest  bituminous  macadam 
roads. 

Judson's  "Road  Preservation  and  Dust 
Prevention"  ($1.50)  gives  practical  de- 
tails   in    treatment   of   road   surfaces. 

Byrne's  "Highway  Construction"  ($5) 
is  the  most  detailed  American  book  on 
road  building. 

Taylor  and  Thompson's  "Concrete,  Plain 
and  Reinforced,"  ($5)  gives  many  prac- 
tical details  on  construction  of  large  and 
small  reinforced  concrete  bridges. 

Buel  and  Hills'  "Reinforced  Concrete" 
($5)  and  Gillette  and  Hills'  "Concrete 
Construction  Methods  and  Cost"  ($5)  also 
give  many  detailed  examples. 

Tyrrell's  "Concrete  Bridges  and  Cul- 
verts" ($3)  is  a  new  book  which  should 
meet  our  correspondent's  needs. 

A  list  of  books  on  roads  and  pavements 
will  be  found  in  Municipal  Engineering, 
vol.  xxxiii,  p.  339.  Lists  of  books  on  ce- 
ment and  concrete,  some  of  which  con- 
tain information  on  reinforced  concrete 
bridges,  will  be  found  in  vol.  xxxii.  pp. 
306,  380.  Following  are  additional  books 
on  the  subjects  mentioned  in  the  question  : 

Whinery's  "Municipal  Public  Works" 
($1.50).  on  their  inception,  construction 
and  management. 

Goodhue's  "Municipal  Improvements" 
($1.75). 

Morrison's  "Elements  of  Highway  Engi- 
neering" ($2.50),  a  college  text-book 
omitting  most  of  the  details. 

Smith's  "Dustless  Roads.  Tar  Mac- 
adam" ($3.50)  by  the  city  surveyor  of 
Edlnburg,  Scotland. 


Phillips  and  Byrne's  "Highway  Con- 
struction" ($1),  giving  modern  methoda 
for  road  builders  and  all  Interested  in 
better  ways  of  communication. 

Ryves's  "The  King's  Highway"  ($2)  is 
an   excellent  English   book. 

Turneauro  and  Maurer's  "Principles  of 
Keinforced  Concrete  Construction"  ($3.50), 
the  most  practical  book  on  the  theory  of 
reinforced  concrete. 

Brown's  "Handbook  for  Cement  Users" 
($3). 

Reld's  "Concrete  and  Reinforced  Con- 
crete  Construction"    ($5). 

Watson's  "General  Specifications  for 
Concrete  Bridges"    (50  cents). 


AMphalt    Contractors. 

Kindly  give  us  the  name  and  address  of 
a  contractor  who  is  familiar  with  the 
cost  and  also  the  method  of  constructing 
asphalt  pavements.  Please  give  us  the 
name  and  address  of  your  city  engineer. 
C.   O.   T.,   Sullivan,   Ind. 

Reference  may  be  made  to  the  "Busi- 
ness Director>'"  published  in  each  number 
of  Municipal  Engineering  under  the 
headings  "Asphalt,"  "Asphalt  Pavements" 
and  "Contractors"  so  far  as  they  use  as- 
phalt, for  names  of  such  contractors. 
H.  W.  Klausman,  410  Majestic  Building, 
is  the  city  engineer  of  Indianapolis. 

Officers  of  Good  Roads  Associations. 

Kindly  advise  the  writer  of  the  address 
of  the  secretary  of  the  American  Road 
Makers  Association,  also  of  the  Interna- 
tional Road  Congress  at  Paris,  France ; 
and  if  vou  know  when  the  next  meetings 
will  be"  held  for  these  two  associations, 
kindly  advise  date. 

F.    B.,    Minneapolis,   Minn. 

The  officers  of  the  American  Road  Mak- 
ers' Association  are  James  H.  MacDonald, 
State  Highway  Commissioner.  Hartford, 
Conn.,  president,  and  E.  L.  Powers.  150 
Nassau  St.,  New  York  City,  treasurer.  The 
time  and  place  of  the  next  convention 
haveno  t  yet  been  announced. 

The  principal  official  connected  with  the 
Second  International  Good  Roads  Con- 
gress, to  be  held  at  Brussels.  Is  M.  Mahieu, 
1,  Avenue  d'lena,  1,  Paris,  General  Secre- 
tary of  the  Permanent  International  Asso- 
ciation of  Road  Congresses.  This  organ- 
ization is  promoting  the  congres.<5.  and  was 
formed  at  the  time  of  the  first  congress  in 
P.iris  in  1908. 

The  congress  will  be  held  at  Brussels 
for  one  week  begrinning  July  .31.  and  will 
be  under  the  patronage  of  King  Albert  the 
First  of  Belgium.  The  honorary  presi- 
dents are  Mr.  Schollaert,  Ministre  de  I'ln- 
terieur  et  de  I'AgTlculture,  President  du 
Conseil ;  Mr.  Delbeke,  Ministre  des  Tra- 
vaux  Publics  ;  Mr.  Davignon.  Ministre  des 
Affaires  Etrangeiss,  and  Mr.  Helleputte, 
Ministre  des  Chemins  de  fer,  Postes  et 
Telegraphes.  There  are  also  a  number  of 
committees  and  commissions,  including 
Committee  of  Patronage.  Local  Organiz- 
ing Commission.  Technical  Committee,  Re- 
ception and  Excursions  Committee.  Exhi- 
bition Committee,  etc. 
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Mr.  Samuel  Hill,  as  the  vice-president 
of  the  American  Road  Builders,  secured 
recognition  of  that  organization  as  the 
official  representative  of  the  Permanent 
International  Association  In  the  United 
States  and  Canada,  and  any  memberships 
or  papers  that  may  be  sent  in  the  care  of 
E.  L.  Powers,  secretary  of  the  American 
Road  Builders,  at  150  Nassau  st,  New 
York  City,  will  be  forwarded. 


Specifications  for  Expansion  Joints  for  Bricli 
Pavements. 

Please  send  me  specification  for  expan- 
sion joints  and  joint  filler  where  cement 
Is  used  as  filler  in  brick  pavement. 

O.    A.    WINNBBRG, 
Assistant  City  Engineer,  Wausau,  Wis. 

The  specifications  prepared  by  the  Na- 
tional Paving  Brick  Manufacturers'  Asso- 
ciation will  be  found  in  Municipal  En- 
gineering, vol.  xxxiii,  p.  88.  They  pro- 
vide for  a  joint  next  the  curb  one  inch 
thick  filled  two-thirds  full  of  pitch  and  the 
top  one-third  with  sand.  An  inch  board  is 
laid  along  the  curb  before  the  brick  are 
laid  and  within  36  hours  after  the  cement 
filler  is  put  into  the  joints  this  board  must 
be  removed  and  the  space  filled  with  pitch 
and  sand. 

In  vol.  xxxiii,  p.  391,  is  a  specification 
for  the  filler  and  for  placing  it.  The  filler 
there  specified  is  asphaltic,  having  20 
parts  approved  refined  asphalt  and  3  parts 
of  oil  and  100  parts  of  pitch,  both  from 
coal  tar,  ordinarily  numbered  4  at  the 
factory.  It  must  be  at  least  300  degrees 
F.  when  poured  and  the  sand  bed  and 
brick  must  be  free  from  moisture. 

Prof.  I.  O.  Baker,  in  vol.  xxviii,  p.  239, 
recommends  coal  tar  No.  6.  In  vol.  xxxi, 
p.  32,  he  describes  the  same  coal  tar  filler 
and  also  the  Pioneer  asphalt  filler,  which 
Is  composed  of  asphalt  not  less  than  99.5 
per  cent  pure  bitumen,  composed  of  not 
less  than  68.3  per  cent,  petrolene  of  spe- 
cific gravity  not  less  than  0.90,  and  31.2 
per  cent,  asphaltene  of  specific  gravity 
not  less  than  1.13,  the  specific  gravity  of 
the  compound  being  not  less  than  0.99. 
The  filler  is  not  to  begin  to  melt  below 
195  degrees  nor  to  run  at  less  than  215 
degrees,  to  be  ductile  at  all  ordinary  tem- 
peratures and  not  affected  by  moisture. 
This  is  apparently  a  very  detailed  and 
strict   specification. 

In  vol.  xxxv,  p.  143,  coal  tar  paving 
cement  No.  6  Is  reported  In  use  as  filler  in 
Columbus,  O.  On  p.  281  Mr.  W.  P.  Blair 
gives  details  of  method  of  placing  and  re- 
moving boards  for  providing  the  space 
for  the  pitch  filler. 


Specifications   for   Tar   Macadam    Roads. 

Will  you  please  give  specifications  for 
tar  macadam  roads  and  estimated  cost 
per  square  yard,  stone  costing,  say  $1.15 
per  ton. 

J.  D.  R.,  Mayor,  ,  Va. 

Several  articles  in  the  last  volume 
(xxxvli)  of  Municipal  Engineering  give 
such  specifications.  They  will  be  found 
on   pp.    109,    130,    143,    254    and   274,    with 


some  instructions  and  reports  of  experi- 
ments. Practice  is  not  yet  sufficiently 
crystallized  to  make  standard  specifica- 
tions or  definite  estimates  of  cost.  The 
cost  will  probably  somewhat  exceed  $1  a 
square  yard  for  a  good  road.  The  article 
on  tests  of  road  materials  on  another  page 
of  this  number  of  Municipal  Engineering 
gives  some  Instructions  as  to  the  construc- 
tion of  tar  macadam  roads. 


Method    of    Assessing    Cost    of    Street   Inter- 
sections. 

At  the  present  time  our  city  is  planning 
the  laying  of  about  forty  or  fifty  blocks 
of  pavement,  and  I  am  confronted  just 
now  with  the  question  of  the  manner  of 
making  assessments,  and  according  to 
your  invitation,  I  am  writing  you  for  spe- 
cial information  concerning  the  practice 
In  other  cities. 

The  plan  of  our  city  is  to  pave  two 
of  the  main  streets  running  east  and 
west  and  to  tax  the  costs  thereof  to  abut- 
ting property  owners,  including  the  cost 
of  Intersections.  Now  if  we  tax  the  costs 
of  the  whole  intersection  to  the  main 
streets  running  east  and  west,  and  some 
time  in  the  future  it  is  planned  to  pave  the 
streets  running  north  and  south  and  cross- 
ing the  main  streets  at  right  angles,  the 
streets  running  north  and  south  will  not 
be  called  upon  to  pay  for  any  part  of 
paving  the  intersections  on  the  streets 
already  paved  as  the  paving  on  those  In- 
tersections will  be  already  in.  What 
would  be  your  advice  In  forming  some  kind 
of  a  plan  to  tax  the  costs  of  the  intersec- 
tions to  side  streets  which  are  not  paved? 
Our  statute  provides  for  assessing  the 
costs  to  abutting  property. 

E.  J.  KELLY,  Perry,  Iowa. 

If  the  statute  limits  the  assessments  to 
abutting  property  only,  there  would  be  an 
evident  injustice  In  assessing  the  cost  of 
intersections  upon  the  property  abutting 
on  the  street  only,  unless  indeed  all  the 
lots  faced  on,  say  north  and  south  streets 
and  only  the  sides  of  the  lots  abutted  on 
the  cross  streets. 

The  method  formerly  used  in  Indianapo- 
lis assessed  the  cost  of  an  intersection  of 
two  streets  upon  the  property  abutting  on 
the  streets  in  all  four  directions,  half  the 
assessment  being  spread  over  the  property 
abutting  on  the  street  under  Improvement 
extending  half  way  from  the  intersection 
to  the  next  cross  street  each  way.  The 
other  half  of  the  cost  of  the  intersection 
was  assessed  on  the  property  abutting  on 
the  cross  street,  from  the  street  under 
improvement  half  way  to  the  next  street 
each  way.  In  this  way  each  piece  of 
property  that  would  be  Interested  In  the 
Intersection  at  any  time  pays  Its  share  of 
Its  cost  at  the  time  the  Intersection  Is 
paved. 

If  the  general  funds  of  the  city  will 
permit,  the  intersections  may  be  paid  for 
by  general  taxation.  There  are  two  prin- 
cipal objections  to  this  method.  One  is 
that  many  cities  do  not  have  the  money 
and  paving  Is  delayed  or  stopped  if  this 
is  required.  The  other  Is  that  many  prop- 
erty owners  will  be  paying  taxes  used  to 
pave  Intersections  of  streets  far  from 
them  and  many  years  before  the  intersec- 
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tlons  In  wlilch  they  are  personally  Inter- 
ested are  paved.  This  objection  is  offset 
In  part  by  the  fact  that  the  paving  In- 
creases the  taxable  valuation  of  the  city, 
especially  In  the  paved  district  and  thus 
relieves  the  property  In  unpaved  sec- 
tions of  a  share  of  Its  taxes  for  all  pur- 
poses. 

Another  method  of  assessing  cost  of 
pavements  Is  to  divide  the  area  extending 
back  from  the  street  a  half  block  Into 
lones,  assessing  a  large  amount  per  square 
foot  on  the  first  zone,  and  progressively 
smaller  amounts  on  the  second,  third  and 
even  fourth  and  fifth  zones.  This  amounts 
to  about  the  same  thing  as  the  first  meth- 
od described  In  case  the  platting  of  the 
city  Is  reasonably  regular.  If  there  are 
Irregularities  It  sometimes  levies  assess- 
ments on  property  not  abutting  on  either 
the  street  under  improvement  or  the  cross 
streets.  If  there  Is  an  opportunity  to  re- 
vise the  assessments  and  eliminate  In- 
equities Incident  to  the  strict  application 
of  any  rule,  either  rule  will  be  generally 
satisfactory,  provided  some  assessment  for 
street  Intersections  can  be  made  legally 
upon  property  not  abutting  on  the  Im- 
proved street,  but  which  would  receive  an 
assessment  for  the  same  were  the  cross 
streets  Improved  before  or  at  the  same 
time  as   the  street  under   consideration. 


Maradam  Base  for  Asphalt  Pavement. 

I  would  like  to  know  if  macadam  base 
has  been  used  successfully  under  asphalt 
wearing  surface  as  a  substitute  for  ce- 
ment concrete  and  In  which  manner  same 
has  been  laid. 

H.  C.   SMITH.  Mexico,  Mex. 

Occasional  experiments  have  been  made 
In  this  sort  of  construction  but,  so  far  as 
the  writer  knows,  with  indifferent  suc- 
cess. Sub-drainage  must  be  perfect  and 
the  base  must  be  compact  beyond  chance 
of  unequal  settlement.  It  must  be  strong 
enough  to  stand  any  concentration  of  load 
w^hlch  may  be  brought  upon  It.  These  re- 
quirements are  difficult  to  attain  except 
at  a  cost  approximating  that  of  a  con- 
crete base.  Some  of  them  might  be  at- 
tained by  using  an  old,  thoroughly  com- 
pacted macadam  street  as  a  base,  except 
that  excessive  crown  and  difficulties  with 
drainage  are  hard  to  meet.  Will  our  read- 
ers report  the  results  of  their  construc- 
tions of  this  sort  if  they  have  any? 


FormiDg    Street    Surfaces   with   Irregular 
Gutters. 

McCullough  In  his  excellent  work  on 
"Engineering  Work  in  Towns  and  Small 
Cities,"  on  p.  334,  mentions  using  gutter 
summits  in  cases  where  street  grades  are 
level  or  nearly  so,  to  Improve  the  flow. 
of  water  In  the  grutter,  but  nothing  is  said 
as  to  methods.  I  find  that  to  form  the 
Irregrularity  by  hand  seems  tedious  and 
even  difficult ;  false  work  on  the  curb, 
using  the  same  lute  as  for  the  regular 
crown  would  produce  a  hollow  along  the 
center.  I  have  a  couple  of  places  I  would 
like  to  use  the  scheme.  WTiat  is  the  prac- 
tical method  of  producing  the  irregular 
shape  in  brick  paving?    Our  regular  crown 


will  be  the  parabola  curve  with  gutter  six 
Inches  deep.  Your  advice  will  be  appre- 
ciated. 

C.  B.  v..  East  Palestine,  O. 
Can    our    readers    suggest    methods    of 
construction? 

Perhaps  the  Instrument  for  setting 
stakes  and  computing  cuts,  which  is  shown 
In  the  department  "From  Workers  In  the 
Field"  on  a  following  page  would  be  of 
assistance.  Stakes  set  by  this  or  some 
oWier  Instrument  should  aid  In  getting  the 
concrete  properly  surfaced.  The  paper 
on  "Crowns  for  Pavements"  elsewhere  In 
this  number  will  also  be  of  assistance.  A 
standard  lute  can  not  be  used,  for  the  form 
of  the  parabola  changes  from  point  to 
point  as  the  depth  of  the  gutter  changes. 
Probably  the  depth  of  gutter  will  be 
varied  each  way  from  the  standard  of  six 
Inches.  The  stakes  at  the  quarters  and 
the  measurement  of  ordinates  from  the 
crown  recommended  by  Mr.  Warren  In  the 
article  above  referred  to  will  probably  be 
the  easiest  to  apply.  The  parabola  differs 
so  little  between  stakes  from  the  straight 
line,  when  the  stakes  are  set  as  recom- 
mended by  Mr.  Warren,  that  the  surface 
of  the  concrete  can  be  located  near 
enough  by  the  use  of  boards  with  straight 
edges  long  enough  to  reach  between  stakes 
both  ways. 

When  the  sand  is  to  be  luted,  light 
strips  can  be  laid  in  the  sand,  supported 
in  any  convenient  way,  mainly  by  the 
sand,  and  extending  from  crown  to  quarter 
and  from  quarter  to  gutter.  A  straight 
edge  drawn  over  two  of  these  will  level 
the  sand  down  to  the  form  for  rolling.  In 
other  words,  the  luting  will  be  from  crown 
to  gutter,  rather  than  parallel  to  the 
gutter.  Careful  setting  of  the  stakes  for 
the  concrete  so  that  they  can  be  used  in 
part  at  least  for  the  luting  of  the  sand 
will  take  care  of  the  slight  warping  of 
the  surface  due  to  the  change  in  the  form 
of  the  parabola,  since  the  lutes  should  be 
straight  in  the  direction  of  the  length  of 
the  street  and  will  be  used  in  that  po- 
sition. 


Narrowing  the  Roadways  In  City  Streets. 

Klndlv  let  me  have  some  data  as  to  the 
practicability  of  narrowing  eighty-foot 
streets  with  forty-eight-foot  driveways  to 
thirty-two-foot  driveways.  We  have  a 
suburban  city. 

GEORGE  HOLMES, 
Pres.  of  Board  of  Trustees, 

Coronado,   Cal. 

This  is  a  subject  which  is  discussed  at 
some  length  In  many  of  the  reports  that 
have  been  made  recently  about  improving 
the  appearance  of  cities.  It  is  also  con- 
sidered in  the  books  on  city  pavements. 
The  general  conrensus  of  opinion  is  that 
the  roadways  should  be  narrowed  to  corre- 
spond with  the  traflfic  over  them.  The 
business  streets  and  those  with  street 
railway  tracks  may  need  40  to  48-foot 
driveways,  and  main  lines  of  travel  into 
the  residence  districts  or  out  to  main 
country    roads,    without   street  car   tracks 
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need  30  to  40-foot  driveways.  The  aver- 
age residence  street  has  no  use  for  a 
paved  roadway  more  than  24  to  30  feet 
wide. 

The  breadth  of  view  which  is  claimed 
as  one  of  the  beauties  of  wide  streets, 
is  not  interfered  with  by  narrowing 
the  roadway,  while  the  near  view  of  grass, 
flowers,  shrubs  and  trees  is  much  more 
acceptable   than   the   bare   pavement. 

The  narrow  streets  are  also  far  more 
sanitary.  The  droppings  of  horses  dry  up 
on  the  pavement  and  blow  about  as  dust 
into  houses,  vehicles  and  persons  passing, 
but  there  are  none  on  the  grass  plots.  The 
narrow  pavements  are  much  easier  and 
cheaper  to  keep  clean  and  to  keep  sprin- 
kled, if  this  treatment  is  followed,  and 
they  are  farther  from  the  houses,  so  that 
the  unsanitary  conditions  are  less  pro- 
nounced  as   well    as   more   easily   removed. 

Trees  grow  better  on  the  wider  grass 
plots  and  their  number  may  perhaps  be 
materially  increased.  Their  shade  as  well 
as  the  less  area  of  sun-reflecting  hard 
pavement  diminish  the  temperature,  thus 
adding   greatly    to   comfort. 

Then  the  pavement  of  the  roadway  costs 
in  proportion  to  its  area,  and  a  reduction 
of  a  third  in  width 'means  a  reduction  of 
a  third  in  cost. 

In  a  city  requiring  irrigation  this  is  not 
all  clear  gain,  for  the  grass,  trees,  flowers 
and  shrubs  must  be  watered  to  make 
them   grow. 

The  uselessness  of  a  wide  pavement, 
the  waste  of  money  in  building  it,  the 
beauty  of  the  area  not  paved,  which  can 
be  obtained  for  the  cost  of  maintaining 
the  pavement,  are  unanswerable  argu- 
ments. The  writer  has  never  seen  an 
argument  in  favor  of  wide  pavements  ex- 
cept the  two  suggested  above,  and  has 
never  seen  any  one  who  could  really  con- 
vince himself  that  these  arguments  were 
valid  when  his  attention  was  drawn  to 
their  nature. 

Salt  Lake  City,  noted  for  its  excessively 
wide  streets,  has  recently  recognized  the 
beauty,  utility  and  economy  of  narrow 
pavements.  These  and  the  streets  of  nu- 
merous other  cities  having  the  same  ideas 
are  shown  in  the  volumes  of  Municipal 
Engineering. 


Where    Are    Any    Very   liarge    Water    Tanks 
Located? 

I  should  appreciate  it  very  much  if  you 
could  inform  me  as  to  where  there  have 
been  built  in  this  country  any  very  large 
water  tanks,  either  of  steel  or  any  other 
construction.  We  are  thinking  at  present 
about  a  tank  about  50  feet  high  and  60 
to  80  feet  in  diameter.  Of  course  just  this 
kind  of  a  tank  may  not  be  built,  but  it 
would  aid  in  our  study  of  the  matter  if  we 
could  find  out  about  some  similar  tanks. 
A.  K.  H.,  City  Engineer,  ,  Okla. 

Can  our  readers  refer  our  correspondent 
to  any  tanks  approaching  the  dimensions 
named  or  give  him  any  suggestions  as  to 
what  they  have  done  on  similar  problems? 


Rattler  and  Service  Tests  of  Paving:  Brick. 

Can  you  furnish  me  with  any  data 
showing  the  relation  between  rattler  and 
service  tests  on  brick  paving  block? 

E.   R.  W.,  Columbus,   O. 

Municipal  Engineering  has  published 
all  the  data  upon  this  subject,  obtained 
from  observations  made  for  this  maga- 
zine. In  vol.  xxii,  pp.  283  and  363  will  be 
found  the  fullest  data  on  the  subject,  be- 
ing two  articles  describing  rattler  tests 
and  observations  of  wear  on  test  brick 
pavements   laid   in   Detroit. 


Record   Forms   for   Electric   Pumping   Plant. 

Our  company  has  just  put  in  operation 
an  electric  pump  having  a  capacity  of 
5,000  gallons  per  minute. 

Can  you  give  me  information  about  a 
record  book  in  which  to  keep  account  of 
current   used,    hours   pumped,    etc? 

W.  B.  R.,  ,  Pa. 

Can  any  of  our  readers  supply  the  de- 
sired forms? 


Filtering  Intake  for   Water   Supply  from 
River. 

I  thank  you  for  your  reply  as  regards 
natural  filters  proposed  to  be  planted  in 
the  Ohio  river  next  year  for  this  company. 
I  decided  to  sink  not  less  than  10  shells, 
each  6  feet  in  diameter  and  5  feet  deep  ; 
connecting  to  either  10  or  12-inch  pipes 
and  from  them  to  the  regular  18-inch 
suction  pipe  450  feet  from  the  pumps, 
extreme  low  water  to  pump  discharge 
valves  25  feet  vertically. 

I  aim  to  give  ample  shell  filter  area, 
large  suction  pipes  in  them,  so  that  the 
velocity  of  the  suction  in  the  branch  pipes 
is  never  lifting  sand  or  gravel,  and  if  they 
did,  I  have  200  lbs.  per  square  inch  to 
blow  out  and  settle  filled  shells,  though  I 
do  not  think  for  a  moment  these  6-foot 
shells  will  fill  with  sand.  The  shells 
are  to  be  made  of  %-inch  steel,  steel 
heads  lighter  to  handle,  and  well  painted 
with   red   lead   will   last   forever. 

All  the  shells  will  be  set  in  2  feet 
of  1-inch  gravel,  specially  filled  in  cof- 
ferdam, gravel  to  be  at  least  6  inches 
above  bottom  of  shells,  then  5  feet  of 
coarse  sand,  and  fo  r  the  finish  2  feet 
of  gravel  to  fill  to  regular  surface  of 
river  bottom.  The  cofferdam  will  be  ex- 
cavated to  a  large  area,  at  least  40x70 
feet,  thus  giving  ample  filter  surface  for 
the  shells.  We  have  not  found  the  depth 
of  coarse  sand  by  probing  with  pipes.  No 
doubt  the  sand  is  not  less  than  25  feet  in 
depth.  The  suction  pipe  with  all  the 
shell  connections  and  shells  will  rest  on 
a  number  of  light  oak  piles,  so  no  settling 
or  springing  of  the  flanged  pipe  joints  can 
take  place.  All  the  450  feet  of  18-inch 
suction  pipe  will  be  cast  iron,  or  smooth 
inside  5/16-inch  steel  pipe,  in  tunnel  where 
no  heavy  short  joints  can  be  accommo- 
dated. The  suction  pipe  of  old  strainer 
system  now  in  use  will  be  left  in  place, 
branched  to  the  new  suction  pipe,  operated 
by  2  18-inch  gate  valves  which  are  in  a 
laying  position  to  avoid  air  pockets.  The 
18-inch  valves  to  be  operated  from  a 
tower  near  pump  house  (110  feet).  This 
is  now  the  plan  for  the  2-million  system, 
and  I  expect  to  get  full  supply  of  2  mil- 
lion from  10  wells,  and  if  necessary 
can  put  more  shells  at  end  of  suction, 
should  there  be  a  shortage. 

Is  there  anything  here  that  is  not  feas- 
ible or  practicable?  The  only  thing  I  al- 
way  was  afraid  of  was  the  2  5-foot  suction 
lift  and   450   feet  of  a  pull   to  pumps,   but 
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In  this  extreme  low  water  I  can  run  old 
strainer  system  temporarily  until  the  river 
rises. 

By  the  way,  the  excavation  of  coffer- 
dam will  be  12  feet.  I  will  want  to  rent 
16-foot  sheet  piles,  2  20  feet  lineal.  I 
also  may  need  a  lot  of  short  sheet  piles 
about   10  foet  long. 

A.  S.,  ,  Ky. 

Suggestions  from  our  readers  will  be 
printed    If   sent   to   the   editor. 

There  seems  to  be  a  patent  on  a  method 
of  potting  water  from  a  river  bed  quite 
similar  in  Its  general  features  to  the 
plan  described,  which  Is  In  use  In  a  West 
Virginia  town  on  the  Ohio  river. 

Information  about  the  sheet  piling  will 
also  be  welcome. 


to   use   on    wood,    and    rntlier    too    light    In 
color.  L.   C.   H..    BelUnghaii),   Wash. 

Can    our    readers    give    any    Information 
about  the  natural  product? 


Books  on  Dry   Closets  and  Country  House 
■Sanitation. 

We  wish  to  know  what  books  there  are 
on  dry  closets  and  sanitary  country 
houses. 

G.  &  M.,   Fargo,   N.   D. 

Gerhard's  "Sanitation,  Water  Supply 
and  Sewage  Disposal  of  Country  Houses" 
(f2).  and  Bashore's  "Sanitation  of  a 
Countn,'  House"  ($1)  are  books  on  the 
latter  subject.  The  best  treatment  of  the 
dry  closet  in  an  American  book  is  found 
in  a  chapter  of  Chapin's  "Municipal  Sani- 
tation In  the  United  States"   ($5). 


Books  on  Landsoapo  Garrtenins: — Card   Index 
for    Kngineer's    Office. 

Can  you  refer  me  to  any  source  where 
I  may  procure  text-books  on  landscape 
gardening  or  landscape  architecture?  Have 
you  any  references  pertaining  to  forms 
for  card  index  for  an  engineers  office? 
J.  C.  C,  Watertown,  S.  D. 

The  following  are  the  books  on  land- 
scape gardening,  of  which  there  have  been 
several    new    ones    recently    published : 

Repton's  "The  Art  of  Landscape  Gar- 
dening" ($3.22)  a  new  edition  edited  by 
John   Xolen   of  two   old   English  books. 

Parson's    "Landscape    Gardening"    ($2). 

Maynard's  "Landscape  Gardening" 
($1.50). 

Lowell's  "American  Gardens"    ($7.50). 

Kellaway's  "How  to  Lay  Out  Suburban 
Home   Grounds"    ($2). 

Ferree'.s  "American  Estates  and  Gar- 
dens"   ($10). 

There  have  been  some  good  articles  on 
methods  of  indexing  engineer's  records  in 
Municipal  Enginkerixg,  in  vol.  xxxviii, 
p.  56  :  vol.  XXX,  p.  409  ;  vol.  viii,  p.  236. 

Another  good  article  will  be  found  in 
the  Journal  of  the  Association  of  Engi- 
neering Societies,  vol.  xliii.  p.  Ill,  and  one 
on  the  filing  system  in  Salt  Lake  City,  In 
vol.  xliv.  p.  72. 


Who   Sells   Natural   Red  Chalk? 

Who  deals  in.  and  where  can  I  get  "Red 
Chalk"  (Ruddle)  in  its  natural  form  In 
bulk,  just  as  produced  from  the  earth? 
Where  is  the  best  natural  product  foimd, 
for  marking  engineers'  stakes?  Can  you 
give  name.s!  of  some  dealers  in  this  kind  of 
chalk?  I  have  tried  some  from  a  St.  Louis 
firm,  but  the  stuff  was  altogether  too  hard 


(urryiMK   Capacity   of   Cement    Moor. 

I  would  like  to  know  the  carrying  ca- 
pacity of  a  cement  floor  8  Inches  thick. 
Mixture:  1  cement,  2  sand,  3  stone.  The 
Iloor  to  be  built  on  a  well-packed  cinder 
bed.  H.  F'.  S.,  Napoleon,  O. 

If  the  lond  Is  distributed  over  the 
whole  area  of  the  floor,  the  load  will  be 
limited  by  the  carrying  capacity  of  the 
earth  under  it.  This  can  be  determined 
approximately  by  the  principles  upon 
which  the  breadth  of  foundations  are  com- 
puted with  a  knowledge  of  the  character 
of  the  material  upon  which  the  founda- 
tion rests. 

Should  the  loads  be  concentrated,  the 
crushing  strength  of  the  concrete  as  de- 
termined by  tests  of  cubes  will  certainly 
be  safe  If  applied  to  the  larger  and  far 
better  supported  volume  of  the  concrete 
floor.  "Various  mixtures  run  from,  say  800 
to  4,000  or  more  pounds  per  square  Inch. 
Unless  the  sub-foundation  is  insufficient, 
as  determined  by  the  same  method  sug- 
gested above,  using  the  area  on  which  the 
load  is  concentrated  plus  an  area  about 
8  inches  wide  all  round  outside  the  area 
covered  by  the  load.  Safe  loads  on  va- 
rious earths  are,  say  2  tons  per  square 
foot  for  clay  and  sand  and  one-half  ton 
for  soils,  with  increase  of  100  to  200  per 
cent,  under  specially  favorable  circum- 
stances. Gravel  and  coarse  sand,  well  ce- 
mented and  confined,  will  carry  8  to  10 
tons  per  square  foot. 

The  cinder  bed  would  not  be  as  strong 
as  the  compact  gravel  foundation.  Say 
one  ton  per  square  foot  would  probably 
be  safe  for  any  probable  foundation,  with 
material  increase  for  more  favorable 
foundations. 


Canadian   Cement   Merger. 

We  have  been  given  to  understand  that 
the  Canada  Cement  Company,  Ltd.,  with 
ofl3ces  in  Montreal.  P.  Q.,  has  taken  over 
a  large  number  of  the  cement  mills  In 
Canada,  and  these  have  all  been  united 
under  one  management,  with  the  forego- 
ing name.  This  is  not  brought  out  in 
your  fifth  edition  of  your  "Directory  of 
American  Cement  Industries."  We  would 
verv  much  appreciate  your  sending  us, 
if  you  have  the  data  at  hand,  this  desired 
information.  _ 

P.  B.  G..  Rochester.  N.  T. 

The  combinations  of  Canadian  cement 
companies  have  been  made  since  the  fifth 
edition  of  the  "Directory  of  American  Ce- 
ment Industries"  ($5)  was  issued.  The 
Canada  Cement  Co.,  Ltd.,  Montreal,  Que., 
has  been  formed  to  take  over  the  follow- 
ing companies : 

Alberta  Portland  Cement  Co.,  Calgrary, 
Alberta. 

Belleville  Portland  Cement  Co..  Belle- 
ville, Ont. 

Canadian  Portland  Cement  Co.,  Toronto, 
Marlbank  and  Port   Colborne,   Ont. 
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International  Portland  Cement  Co.,  Ot- 
tawa, Ont.,  and  Hull,  Que. 

Lakefleld  Portland  Cement  Co.,  Mon- 
treal,  Que.,   and  Lakefleld,   Ont. 

Lehigh  Portland  Cement  Co.,  Belleville, 
Ont. 

Owen  Sound  Portland  Cement  Co.,  Owen 
Sound  and   Shallow  Lake,   Ont. 

Vulcan  Portland  Cement  Co.,  Montreal 
and  Longrue  Point,  Que. 

It  is  proposed  to  acquire  also  the  West- 
ern Canada  Cement  and  Coal  Co.,  Exshaw, 
Alberta,  and  the  Eastern  Canada  Portland 
Cement  Co.,  of  Quebec,  not  yet  estab- 
lished. 

The  following  directors  of  the  new  com- 
pany are  officials  in  one  or  more,  some  of 
them  in  as  many  as  three,  of  the  above 
named  companies :  Sir  Sanford  Fleming, 
J.  M.  Kilbourn,  J.  S.  Irvin,  W.  D.  Mat- 
thews. Robert  W.  Kelly,  William  R.  War- 
ren, W.  H.  E.  Bravender,  E.  M.  Young. 

Other  directors  are :  J.  R.  Booth,  Geo. 
E.  Drummond,  W.  C.  Edwards,  Robert 
Mackay,  G.  A.  Cox,  W.  M.  Aitken,  C.  H. 
Cahan. 

Another  cement  combination  is  reported 
to  be  in  process  of  formation  by  J.  R. 
Roaf  of  Toronto,  Ont.,  to  be  known  as  the 
Independent  Portland  Cement  Co.  The 
following  companies  are  reported  to  have 
agreed  to   enter  the  combination : 

Bells'  Lake  Cement  Co.,  Markdale,  Ont, 
proposed  plant. 

Brant  Portland  Cement  Co.,  Brantford, 
Ont,   proposed  plant. 

Colonial  Portland  Cement  Co.,  Wiarton, 
whose  alTairs  are  being  wound  up  by  the 
courts. 

Hanover  Portland  Cement  Co.,  Hanover, 
Ont 

Imperial  Cement  Co.,  Owen   Sound,   Ont. 

Ontario  Portland  Cement  Co.,  Brantford 
and  Blue  Lake,  Ont 

St  Marys  Portland  Cement  Co.,  St 
Marys,    Ont.,    proposed   plant. 

Superior  Portland  Cement  Co.,  Orange- 
ville,   Ont 

Western  Ontario  Portland  Cement  Co., 
now  known  as  the  Maple  Leaf  Portland 
Cement  Co.,  Atwood,  Ont. 

This  leaves  the  following  companies  in- 
dependent : 

Edmonton  Cement  Co.,  organization 
under  consideration. 

Rocky  Mountains  Cement  Co.,  Calgary, 
Alberta,   under  construction  at  Blairmore. 

Vancouver  Portland  Cement  Co.,  Van- 
couver and  Tod  Inlet,  in  operation. 

Commercial  Cement  Co.,  Ltd.,  Winnipeg 
and  Babcock,   Manitoba,  in  operation. 

Portland  Cement  Co.,  Winnipeg  and 
Conor,  Manitoba,  proposed  plant. 

Sydney  Cement  Co.,  Sydney,  Nova  Sco- 
tia, puzzolan  plant  in  operation. 

Ben  Allan  Portland  Cement  Co.,  pro- 
posed plant  near  Owen  Sound,  Ont. 

National  Portland  Cement  Co.,  Durham, 
Ont.,  in  operation. 

Nova  Scotia  Cement  and  Plaster  Co., 
Toronto,   incorporated. 


Sun  Portland  Cement  Co.,  Owen  Sound, 
Ont.,  in  operation. 

Toronto  Lime  Co.,  Limehouse,  Ont.,  nat- 
ural cement. 

Isaac  Usher,  Queenstown,  Ont.,  natural 
cement. 

There  is  also  the  Portland  Cement  Com- 
pany of  Canada,  Quebec,  Que.,  which 
seems  to  be  a  sales  agency. 


The  Concrete  Industry  in  the  West. 

Will  you  please  send  me  information 
you  may  have  of  the  cement  industry  in 
Oregon  and  Washington?  I  have  been 
thinking  of  locating  in  the  west,  and  if 
you  can  tell  me  anything  about  this  line 
I  will  be  obliged  to  you.  I  am  a  con- 
tractor at  this  place,  doing  general  con- 
crete work  of  all  description.  Can  you 
tell  me  the  general  price  paid  for  cement 
per  bbl.,  also  other  materials  and  the 
prices  paid  to  the  contractors  for  the 
work  in  that  section  of  the  country?  I 
am  a  subscriber  of  your  "Directory  of 
American   Cement  Industries." 

C.  L.   S.,  ,  Pa. 

Will  our  readers  send  us  some  special 
information  for  the  benefit  of  our  corre- 
spondent? 

There  are  numerous  brands  of  cement 
made  on  the  West  Coast  and  many  other 
imported  and  eastern  cements  are  in  use 
there.  Pull  information  about  them  will 
be  found  in  the  "Directory  of  Amer- 
ican Cement  Industries"  ($5).  Reference 
should  be  made  to  the  "Geographical  List 
of  Cement  Manufacturers"  under  the 
states  of  California,  Colorado,  Idaho, 
Montana,  Oregon,  Utah  and  Washington 
for  names  of  present  and  proposed  ce- 
ment plants.  Cements  from  Kansas  and 
Pennsylvania  will  be  found  on  the  market 
also,  and  foreign  cements  from  Belgium, 
England,  Germany,  Canada  and  Japan, 
as  well  as  such  special  products  as  white 
Portland  cement  and  bricklayers'  cement 
from  the  central  states.  Local  Seattle 
market  reports  show  steady  quotations 
of  $2.20  a  barrel  for  West  Coast  cements, 
sacks  extra;  $2.70  for  Eastern  cements, 
sacks  extra ;  $2.75  for  foreign  cements, 
and  $2  for  bricklayers'  cement.  Lime  is 
quoted  at  $1.60  to  $1.65  a  barrel  accord- 
ing to  quality;  common  brick,  $9.50  a 
thousand;  paving  brick,  $20;  common  di- 
mension lumber  and  shiplap,  $14  per  M.  ; 
reinforcing  bars,  2%  to  3y2  cents  a 
pound;  pig  iron,  American,  $22.50,  Eng- 
lish, $25  to  $26  a  ton;  crushed  marble  and 
granite,  $20  a  ton ;  gravel  and  sand,  80 
cents  a  cubic  yard. 

Recent  paving  bids  in  Seattle  ran  from 
30  to  60  cents  a  cubic  yard  for  sub-grad- 
ing; $1.43  to  $1.70  a  linear  foot  for 
straight  granite  curb;  31%  to  35  cents  a 
linear  foot  for  concrete  curb;  55  to  75 
cents  a  linear  foot  for  armored  curved 
concrete  curb;  $1.50  to  $1.70  a  square 
yard  for  asphalt  paving  on  concrete  base  ; 
$3.50  to  $3.90  for  sandstone  block  paving; 
$1.20  to  $1.50  for  concrete  alley  crossing; 
$1  to  $1.20  a  square  yard  for  concrete 
sidewalk ;  $7  to  $8  a  cubic  yard  for  con- 
crete wall. 
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In  other  cities  concrete  paving  costs 
J1.50  to  J2.83  a  squnro  yard,  according 
to  quality;  as^lialt,  $1.50  to  $1.85;  brlclt, 
$2.80  ;  bltiiiltlilc.  $2  a  square  yard ;  ce- 
ment sldewall<.  15'/<i  cents  a  square  foot; 
building  macadam  road,  $1.74 '/j  a  cubic 
yard. 

Seattle  sewtr  bids  run  $2.50  to  $3.15  a 
linear  foot  for  15-Inch  pipe;  $4  to  $5.40 
for  24-Inch  pipe;  $6.25  to  $11.75  for  36- 
Inch  brick  sewer;  $10.55  to  $13.15  for  48- 
inch  reinforced  concrete  sewer;  $11.70 
to  $13  for  54-lnch;  $12  to  $18  for  60-lnch. 


according  to  difTerence  In  speciflcatlons; 
$20  to  $24.25  for  72-lnch  reinforced  con- 
crete sewer;  extra  concrete,  $8  to  $12  a 
cublo  yard ;  extra  steel,  5  to  6  cents  a 
pound. 

On  a  water  works  reservoir  in  Portland, 
Ore.,  price.s  on  two  contracts  varied  for 
earth  excavation  from  24  to  GSVi  cents 
a  cubic  yard;  concrete,  $7.80  to  $12.75  for 
Class  A  and  B  and  $6.65  to  $12  a  cubic 
yard  for  Cla.ss  C ;  concrete  walk,  $1  to 
$1.50  a  square  yard;  steel  reinforcement, 
^Vj    to   6   cents   a   pound. 


FROn  WORKERS  IN 
THE  FIELD 

Practical  Points  from  Practical  People. 


Contributions  to  this  Department  are  invited.  Give  from  your  experience  (or  the  benefit  of 
others.  No  matter  about  the  style  of  the  composition,  the  fact  is  what  Is  wantf  d.  Use  the  Ques- 
tion Department  for  what  you  want  to  know;  use  this  Department  for  what  you  can  tell  others. 


Crowning    Instrument    and    Excavation    Cal- 
culator. 

To  the  Editor  of  Municipal  Engineering  : 
Sir — The  accompanying  cut  shows  a 
crowning  instrument  and  excavation  cal- 
culator, invented  by  me.  The  instrument 
of  the  common  type  will  construct  any 
crown  of  pavement  from  0  to  14  inches, 
and  will  calculate  any  depth  of  cut  or  fill 
from  0  to  18  inches.  These  may  be  In- 
creased by  special  construction. 

In  using  the  instrument  the  curb  and 
gutter,  or  curb,  is  first  constructed,  which 
is  usually  contracted  including  excavation. 
Then  targets  are  set  up  in  the  gutters,  the 
eye  sighting  over  one  to  the  other.     Posi- 


tion No.  2  shows  the  operator  giving  grade 
for  concrete  at  crown  or  center  of  pave- 
ment. Position  No.  1  shows  the  amount 
of  cut  at  the  '/4  point,  the  eye  reading  1.1 
ft.  direct  without  any  figuring.  The  left 
half  of  the  picture  is  a  section  of  the  Iso- 
metrical  view  of  a  street  with  curb  and 
snitter  constructed.  The  right  half  shows 
a  cross-section  of  the  pavement  with  a  leaf 
from  the  note  book  showing  the  simplicity 
of  excavation  notes,  the  positive  numerals 
indicating  cut  and  the  minus  numerals  fill. 
The  instrument  can  be  used  on  the  most 
complex  crowns  as  readily  as  on  the  sim- 
ple ones.     O.  E.  Noble,  City  Engineer, 

Hobart,  Okla. 
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Report    of    the    Indianapolis    Municipal    As- 
phalt  Repair   Plant    for    1909. 

To  the  Editor  of  Municipal  Engineering: 
Sir — During  tlie  year  1909,  from  Jan- 
uary 1  to  December  31  inclusive,  there 
were  turned  out  by  the  Indianapolis  muni- 
cipal asphalt  plant  14,344  boxes  surface 
mixture,  416  boxes  cushion  and  327  boxes 
binder,  a  total  of  15,087  boxes  of  mixture 
turned  out  in  this  period. 

There  was  expended  for  automobile, 
brick  testing  machine  and  extra  sheds, 
$939.01. 

The  repairs  covered  more  than  sixty 
different  streets,  and  some  of  the  streets 
have  been  almost  resurfaced,  as  in  the  case 
of  "West  New  York  street,  from  Blake  to 
West,  and  Kentucky  avenue  from  West  to 
Oliver  avenue,  on  both  of  which  there  has 
been  a  heavy  hauling  of  gravel  and  which 
was  almost  impossible  to  keep  in  repair 
before  installation  of  this  plant.  On  sev- 
eral other  streets  the  repairs  were  exten- 
sive, but  by  our  method  of  joining  on  to 
our  former  patches,  the  streets  will  event- 
ually be  re-surfaced,  and  the  old-water- 
soaked  and  lifeless  material  will  be  re- 
placed with  first-class  material. 

There  were  1,300.14  sq.  yds.  of  concrete 
laid  by  this  department  on  the  private 
work  done  for  plumbers  and  public  service 
corporations. 

There  were  also  done  by  this  depart- 
ment the  necessary  grading  and  2,061  sq. 
yds.  4 -inch  Portland  cement  concrete,  and 
2,061  sq.  yds.  of  brick  paving,  also  972 
sq.  yds.  4-inch  concrete,  972  sq.  yds.  1-inch 
binder  and  972  sq.  yds.  iy»-inch  asphalt 
surface  on  the  driveways  of  the  City  Hos- 
pital;  as  well  as  705  lin.  ft.  circular  curb  . 
(cement),  472  lin.  ft.  straight  curb  (ce- 
ment), 9,873  sq.  ft.  of  cement  walks  and 
courts,  120  ft.  of  sewer  connections  for 
catchbasins,  three  catchbasins  and  a  ce- 
ment garbage  platform  8  ft.  x  14  ft.  x  4 
ft.  4  in.  high.  This  hospital  work  was 
from  a  special  appropriation  for  the  work 
and  cost  $8,434.81. 

On  January  1,  1910,  there  was  on  hand 
and  paid  for  sand,  asphalt,  coal,  limestone 
dust,  fluxing  oil  and  other  materials  cost- 
ing $793.63. 

The  total  amount  of  private  work  last 
season  amounted  to  8,743.87  sq.  yds.,  and 
the  money  paid  or  due  the  city  controller 
for  this  work  amounts  to  $16,371.40,  for 
which  amount  our  fund  should  be  credited. 
There  was- appropriated  for  the  street 
repairs,  asphalt  plant  and  maintenance 
fund  during  the  year  $63,000,  added  to 
which  the  material  on  hand  January  1, 
1909,  $2,321.88,  gave  a  total  amount  of 
$65,321.88  available  during  the  year. 
There  was  a  balance  unused  of  this  fund 
of  $18.88. 

The  total  cost  of  all  work  done  exclusive 
of  the  hospital  work,  which  was  separate, 
was  $65,720.02  for  79,003  sq.  yds.,  or  83 
cents  per  square  yard.  This  includes  inter- 
est on  investment  of  $21,469.69  for  the 
year  at  5  per  cent  and  depreciation  at  the 


same  rate,  also  the  cost  of  concrete  neces- 
sary on  private  work. 

Deducting  $16,371.40  money  received  or 
due  for  private  work,  also  cost  of  concrete 
work  on  private  work  $1,300.14,  would 
leave  the  actual  cost  of  the  city's  own  re- 
pairs to  be  $48,048.48  for  70,259.5  sq.  yds., 
or  68  cents  per  square  yard.  This  includes 
all  expense  attached  to  work,  superintend- 
ence, interest  on  total  investment,  depreci- 
ation on  plant,  rollers  and  tools,  and  insur- 
ance, lease  on  grounds,  also  extra  cost  of 
binder  or  cushion  where  needed  to  bring 
foundation  up  to  within  2  inches  of  the 
street. 

The  work  was  extended  over  the  whole 
year,  so  as  not  to  allow  the  holes  to  be- 
come too  large,  and  was  done  on  the  eight- 
hour  basis,  same  as  other  city  work,  and 
the  season  was  what  would  be  called  by 
the  contractors  a  wet  paving  season. 

Maltha  California  asphalt  at  $23.80  per 
ton  was  used,  with  either  petroleum  resi- 
duum or  Indian  river  asphaltic  base  oil  as 
a  fluxing  agent,  and  the  best  of  labor  and 
material  used  throughout,  thus  insuring 
first-class  work. 

Altogether  there  was  turned  out  by  this 
plant  14,344  boxes  of  surface,  416  boxes 
cushion  and  327  boxes  of  binder,  a  total 
of  15,187  boxes  of  mixture,  and  no  delays 
of  any  kind  were  occasioned  by  the  plant. 

Asphalt  Surface. 

Actual   city   repairs 70,259.50  sq.  yds. 

Private     8,743.87  sq.  yds. 

79,003.37  sq.  yds. 
Hospital    driveways 972.00  sq.  yds. 

79,975.37  sq.  yds. 
Also  200  sq.  yds.  binder,  making  a  total 
of  80,175.27  sq.  yds.  of  surface  and  binder 
turned  out  by  this  plant  and  laid  during 
this  year,  also  1,300.14  sq.  yds.  concrete. 
Automobile,    extra    sheds,    brick 

rattler    $939.01 

Concrete    1,300.14 

Private    work 16,371.40 

Material  on  hand  Jan.  1,  1910...  793.63 

Balance  fund  on  hand 18.88 

City's  own  repairs    (cost) 48,048.48 

$67,471.54 

Fund    appropriated $63,000.00 

Interest  and   depreciation   for   12 

months  @   10  per  cent 2,149.66 

Material  on  hand  Jan.  1,  1909..  .      2,321.88 

$67,471.54 
SAM  R.  MURRAY, 
Superintendent  of  Asphalt  Plant, 

Indianapolis,  Ind. 


Pavements  for  Hot,  Dry  Climate. 

To  the  Editor  of  Municipal  Engineering  : 
Sir — We  notice  in  your  December  issue, 
page  395,  an  inquiry  from  Phoenix,  Ari- 
zona, under  the  heading  "Pavements  for 
Hot,  Dry  Climate,"  signed  "T.  J.  P., 
Phoenix,  Arizona."  In  reply  you  stated 
"Bitulithic  pavement  has  been  used  in  the 
South,  but  perhaps  is  not  as  hot  and  dry  a 
climate  as  Phoenix."    Large  areas  of  Bitu- 
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lithlc  pavement  have  been  laid  throughout 
the  South,  particularly  In  Texas,  and  the 
City  of  El  Paso  alono  has  been  using  blt- 
ulithlc  pavement  for  the  last  four  years 
and  now  has  270,000  square  yards  In  use. 


El  Paso  has  an  extremely  hot  and  dry  cli- 
mate with  practically  no  shade. 

Geo.   C.   Warren, 
President  of  Warren  Brothers  Company, 

Boston.   Mass. 


MUNICIPAL  MATTER.!  IN 
COUKT 

Hijjher  Courts Memphis  Charter-  New  Jersey  Water— Sewer  Decisions 


Decisions    of   the    Higher    Courts    of   Interest 
to   Municipalities. 

PREPARED  BY   JOSEPH   W.    KENNEY,  ATTORNEY 
AT   LAW,    INDIANAPOLIS,    IND. 

Vacation  of  One  Side  of  Street — City's 
Liability  to  Property  Owners  on  Other 
Side. — Where  a  street  was  laid  out  on  a 
city  plan,  on  both  sides  of  a  railroad,  but 
not  across  the  right  of  way,  there  being 
a  mere  permissive  crossing,  the  vacation 
of  a  portion  of  the  street  on  one  side  of 
the  railroad  did  not  render  the  city  liable 
for  damages  to  owners  of  property  abut- 
ting on  the  street  on  the  other  side,  espe- 
cially in  the  absence  of  proof  that  the 
crossing  on  the  vacated  side  joined  any 
well-defined  road  corresponding  at  any 
time  with  the  platted  lines  of  the  street 
on  that  side. — Siddal  v.  City  of  Philadel- 
phia,  73   A.    1013,    225   Pa.    55. 

Water  Area  Included  Within  City 
Boundaries. — It  was  not  error  to  hold  that 
the  water  area  within  the  boundaries  of 
a  proposed  village  should  be  included  as 
a  part  of  the  one-half  square  mile,  which 
by  St.  1898,  Sec.  854,  a  village  proposed 
to  be  incorporated  must  cover,  and  such 
ruling  was  not  tantamount  to  a  holding 
that  no  village  should  be  incorporated 
which  bordered  on  a  large  body  of  water, 
for  the  incorporators  were  not  obliged  to 
include  the  water  area,  and,  furthermore, 
there  is  no  limitation  placed  upon  the  area 
of  a  village  by  statute  further  than  to 
prevent  the  entire  town  or  towns  being 
included. — Fenton  v.  Ryan  (Wis.),  122 
N.    W.    726. 

Dismissal  of  City  Officer  by  Mayor — 
Limitations  of  Power. — Laws  1885,  p. 
1251,  c.  378,  establishing  a  fire  and  police 
commission,  vested  in  the  commission  the 
appointment  and  removal  of  the  chiefs  of 
the  fire  and  police  departments,  but  sec- 
tion 11  provided  that  the  chief  of  police 
and  the  chief  of  the  fire  department  etc., 
should  be  subject  to  suspension  from  office 
for  cause  by  the  mayor  at  any  time  pend- 
ing   charges    by    the    commission.      Held, 


That  the  power  of  suspension  was  discre- 
tionary in  a  high  degree,  permitting  the 
mayor  to  look  not  only  to  the  charges,  but 
to  the  necessities  of  the  community,  and 
his  decision  not  to  exercise  the  power  in 
a  given  case  was  not  subject  to  review  or 
direction  by  the  courts  where  there  was 
not  an  entire  refusal  to  consider  and  ex- 
ercise discretion. — State  v.  Rose  (Wis.), 
122   N.    W.   751. 

Council  Member's  Agreement  to  Secure 
Contract  with  City — Grounds  for  Expul- 
sion— Right  to  be  Heard  in  Defense. — A 
city  council  member,  who  agreed  for  a 
consideration  to  aid  in  securing  a  valuable 
contract  with  the  city  and  to  secure  an 
increase  in  the  appropriation  to  unduly 
increase  the  profits,  was  gruilty  both  of 
disorderly  behavior  and  malconduct  (mis- 
conduct) In  office  within  Gen.  St.  1906, 
Sec.  1012,  authorizing  an  expulsion  there- 
for •  •  •  •  such  council  member,  or 
any  officer  of  a  city  should  be  given  an 
opportunity  to  be  heard  in  defense  of  any 
charge  against  him  for  which  he  may 
be  expelled. — Etzler  v.  Brown  (Fla.),  50 
So.    416. 

Street  Improvement  Assessment  Does 
Xot  Extend  to  County  Courthouse  Square. 
— Under  a  system  of  county  and  munici- 
pal government,  statutory  authority  grlven 
a  city  to  impose  a  street  improvement 
assessment  will  be  held  not  to  extend  to  a 
county  courthouse  square,  unless  an  in- 
tent to  Include  such  property  clearly  ap- 
pears.— Edwards  v.  City  of  Ocala  (Fla.), 
50    So.    421. 

City  Liable  in  Private  Capacity  for 
Negligence  in  Operation  of  Municipal 
Water  Works  Plant. — Where  a  city  main- 
tained water  works  for  public  and  pri- 
vate use  under  the  control  of  a  board  of 
commissioners,  who  employed  a  superin- 
tendent and  such  a  agents  and  servants 
as  were  required,  the  revenue  being  ap- 
plied to  the  cost  of  construction,  opera- 
tion and  maintenance,  the  city  In  so  do- 
ing acted  in  a  private  and  not  in  a  gov- 
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ernmental  capacity,  and  was  therefore 
liable  for  injuries  to  a  citizen  by  the 
negligence  of  its  servants  in  charge  of 
the  water  worlds  resulting  in  the  flood- 
ing of  his  premises. — Piper  v.  City  of 
Madison   (Wis.),   122  N.  W.  730. 

Compensation  of  City  Attorney — ^Recov- 
ery  in   Excess   of   Salary   Must  be   Based 
upon    Special    Employment. — Under    a   vil- 
lage    ordinance,      fixing     at     a     specified 
amount    the   annual    compensation    of   the 
village    attorney,    and    providing    that    in 
certain    cases    such    attorney    shall    be    al- 
lowed the  usual   fees  of  "attorneys  prac- 
ticing in  such  courts"  besides  the  amount 
fixed  as  his  salary,   the  attorney  can  not 
recover    for   his   services    during   the   year 
of  his  appointment  a  sum  in  excess  of  the 
amount   so    fixed,    in    the   absence   of    any 
record  showing  a  special   employment  by 
the  village  board  in   one   or  more  of  the 
cases  mentioned. — McGorney  v.  Village  of 
Melrose  Park,    89   N.   E.   264,   241   111.   142. 
Amendment  of  Ordinance  to  Conform  to 
Statute. — An    ordinance    of    a   city   of   the 
second   class    imposing  a   penalty   of    $200 
for  carrying  on  the  business  of  a  pawn- 
broker without  a  license  may  be  amended 
so  as  to  reduce  the  penalty  to   $100,  and 
thus    make   it   conform    to    Act   March    7, 
1901     (P.    L.    20),    granting    cities    of    its 
•class  the  power  to  enforce  all  ordinances 
by    inflicting    penalties    for    violation    not 
to   exceed   $100   for   any   offense. — City  of 
Scranton  v.  Engel,   39   Pa.   Super.   Ct.   534. 
Improvement    of    Streets    Abutting    on 
County    Property. — The    statutes    do    not 
authorize    a    city    to    improve    the    streets 
abutting    on    county   property    at   the    ex- 
pense of  the  county,   in  the  absence  of  a 
contract    on    its    part    to    pay    therefor. — 
Edwards    v.     City    of    Ocala     (Fla.),     50 
So.   421. 

Improvement  of  County  Property. — The 
authority  to  improve  county  property  is 
by  statute  given  the  county  commission- 
ers alone  and  can  not  be  directly  or  indi- 
rectly exercised  by  a  city. — id. 

Predetermination  of  Cost  of  Improve- 
ment— Change  in  Specifications — Paid  for 
as  Extra  Work. — Where  the  nature  of  a 
public  improvement  permits  a  prede- 
termination of  its  actual  cost,  it  should  be 
determined  by  the  city  council,  but  a 
provision  in  sewer  specifications  that  if,  in 
the  judgment  of  the  city  engineer  it  shall 
be  necessary  to  form  any  part  of  the 
foundation  of  the  sewer  of  concrete,  it 
shall  be  paid  for  as  extra  work,  was  not 
void  as  giving  the  city  engineer  discre- 
tionary power  to  vary  the  cost  of  the 
work. — McCaleb  v.  Dreyfus  (Col.),  103 
P.  924. 

Conditional  Signature  Invalidates  Peti- 
tion for  Improvement. — ^Where  a  property 
owner  wrote  the  word  "conditionally," 
after  his  signature  to  a  petition  for  the 
paving  of  a  portion  of  a  street,  without 
specifying  what  the  condition  was,  the 
property  could  not  be  counted  in  deter- 
mining whether  the  petition  was  signed  by 
the  owners  of  the  requisite  two-thirds  of 


the  frontage ;  any  condition  invalidating 
such  a  signature. — Newton  v.  Borough  of 
Emporium,   73   A.   984,   225  Pa.   17. 

Partial  Vacation  of  Street — Abutting 
Owner  Entitled  to  Special  Damages — In- 
junction.— An  owner  of  lots  abutting  a 
portion  of  a  street  narrowed  and  partially 
vacated  as  the  result  of  a  proposed  re- 
plot  suffered  special  damages  different 
in  kind  from  that  suffered  by  the  com- 
munity at  large,  and  was  therefore  en- 
titled to  sue  for  an  injunction  restraining 
such  vacation. — Brazell  v.  City  of  Seattle 
(Wash.),    104    P.    155. 

Tax  Levy  to  Maintain  Municipal  Water 
Plant  Objected  to  by  Private  Water 
Works  Company  as  a  Discrimination. — A 
village  applied  to  the  State  Water  Supply 
Commission  for  approval  of  plans  for  mu- 
nicipal water  works,  stating  therein  that 
the  village  would  purchase  at  a  fair  price 
the  existing  water  works  system  of  de- 
fendant company.  The  application  was 
granted,  but  the  proposition  to  purchase 
defendant's  plant  was  lost  on  submission 
to  the  voters.  A  part  of  the  village  tax 
was  levied  to  maintain  the  municipal 
water  works  system,  and  defendant  ob- 
jected to  the  levy  of  any  part  thereof 
against  its  property  in  the  village,  claim- 
ing that  such  tax  would  discriminate  in 
favor  of  the  municipal  water  plant.  Held, 
That  as  the  village  had  jurisdiction  of  the 
defendant's  property  the  tax  was  not 
void. — In  re  Beauty  Spring  Water  Co. 
118    N.   Y.   S.   659. 

Questions  of  Bond  Issues  for  Water 
Works  and  Sewerage  Must  be  Separately 
Submitted  to  Voters. — Under  the  statutes 
authorizing  the  issuance  of  municipal 
bonds  on  the  voters  voting  therefor,  water 
works  and  sewerage  are  distinct  proposi- 
tions, and  must  be  separately  submitted 
to  the  voters,  and  there  is  no  legal  au- 
thority for  the  issuance  of  bonds  to  en- 
large a  water  works  system  and  add  a 
system  of  sewerage  submitted  to  the  voters 
as  one  proposition.- — Chase  v.  Gilbert  (S. 
C),   65   S.   E.   735. 


Constitntionality    of    Memphis    Charter 
Attacked. 

In  a  .suit  filed  January  1  by  several 
citizens  of  Memphis,  Tenn.,  the  constitu- 
tionality of  the  new  charter  of  that  city, 
creating  a  commission  form  of  govern- 
ment, which  became  operative  at  midnight 
December  31,  was  attacked.  The  suit  was 
filed  in  the  chancery  court  against  Mayor 
E.  H.  Crump  and  the  four  commissioners, 
alleging  that  the  new  charter  takes  away 
the  right  of  self-government  and  gives  to 
the  commissioners  despotic  powers. 


Contest  Over  New  Jersey  City  Water  Supply. 

Arguments  were  heard  by  Vice-Chan- 
cellor  Stevens,  January  18,  on  the  return 
of  a  rule  to  show  cause  in  the  proceed- 
ings brought  by  Newark,  the  East  Jersey 
Water  Company  and  the  Jersey  Water 
Supply   Company   on   three  separate  bills, 
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to  c-njoln  suits  at  law  brought  by  the 
Chestnut  Hill  Land  Company  to  recover 
daiiinKes  for  tin-  diversion  of  water  from 
the  Passaic  river.  Tho  bills  of  the  com- 
plainants allogc  that  the  damage  done  to 
the  defendant  land  company,  If  any,  Is 
chlelly.  If  not  entirely,  caused  by  the  dis- 
charge of  sewage  Into  the  river  by 
Paterson.  The  bills  further  allege  that 
the  Passaic  Water  Company  diverts  water 
for  the  use  of  Paterson  under  legislative 
authority ;  that  the  Acquackanonk  Water 
Company  diverts  water  for  the  city  of 
Passaic  by  legislative  authority  and  pre- 
scriptive right,  while  the  Montclair  Water 
Company,  the  Jersey  City  Water  Supply 
Company  and  the  East  Jersey  AN'ater 
Company  divert  water  for  the  Imperative 
uses  of  municipalities  and  under  legisla- 
tive  authority. 


I>e<-isioii8  in  Sewer  Cases. 

At  Bloomlngton,  Ind.,  Judge  Wilson  ren- 
dered a  decision  Jan.  21  dissolving  the 
temporary  injunction  in  the  sewer  assess- 
ment cases  in  this  city.  This  means  that 
the  original  assessments  of  the  city  coun- 
cil will  stand,  and  that  the  city  treasurer 
may  sell  the  property  at  public  sale  on 
which   the   tax   is   delinquent. 


In  an  opinion  submitted  by  Attorney- 
General  O'Malley,  at  Albany,  N.  Y.,  Jan. 
20,  the  rights  of  the  state  comml.ssloner  of 
healtii  to  prohibit  the  discharge  of  sewage 
Into  any  waters  of  the  state  are  defined. 
The  attorney-general  points  out  that  the 
statute  specifically  provides  that  suits  to 
restrain  violations  of  this  law,  or  for  pen- 
alties proscribed,  are  to  be  brought  by  the 
local  board  of  health.  He  also  holds  that 
the  law  applies  to  Greater  New  York  the 
.same  as  to  all  other  cities  and  villages 
whose  sewers  drain  into  state  waters. 


Indiana  Road  I.awH  are  Valid. 

The  Indiana  Supreme  Court  has  reversed 
its  decisions  with  reference  to  the  consti- 
tutionality of  the  gravel  road  and  the 
"three  mile  road"  laws  passed  by  the  leg- 
islature. The  questions  were  concerning 
the  construction  of  laws  in  which  mistakes 
in  wording  had  occurred,  and  further  con- 
sideration caused  the  court  to  modify  the 
decision  made  a  few  weeks  ago  and  de- 
clare the  laws  valid.  Millions  of  dollars 
of  bonds  issued  for  work  completed  and 
under  construction  and  of  work  in  pros- 
pect, jeopardized  by  the  former  decision, 
have  been  made  safe. 
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Park  Funds— Everett  Salaries — Niagara  National  Park  City  Plan  Commis* 
sion— Municipal  Light  for  Bloomfield  Fire  Alarm  Transmission— In- 
spection of  Work  by  Commercial  Association— Pavement  Assessments 


St.   Louis   Civic   League   on   Tark   Fnnds. 

The  Civic  League  of  St.  Louis,  Mo.,  has 
decided  that  the  system  of  establishing 
parks  in  that  city  is  radically  wrong,  and 
the  members  will  endeavor  to  have  It 
changed  with  the  charter.  Under  the 
present  system  parks  are  paid  for  and 
maintained  out  of  the  general  fund.  All 
residents  of  the  city  have  to  pay  a  por- 
tion of  the  cost,  whether  the  parks  are 
adjacent  to  their  property,  or  whether 
they  will  ever  derive  any  use  from  them. 

The  Civic  League  will  try  to  change 
this,  and  will  advocate  a  special  assess- 
ment plan  or  a  bond  issue.  A  park  com- 
mission of  five  men  will  be  recommended, 
and  will  have  charge  of  all  parks,  boule- 
vards, public  playgrounds,  athletic  fields, 
museums,  baths,  etc. 

The  league's  committee  report,  which 
embodies  the  revolutionary  recommenda- 
tions, was  adopted  by  the  executive  board 
of  the  league. 


Contest   Over   ETcrett's    Official    Salaries. 

As  a  rebuke  to  Mayor  C.  A.  Bruce,  of 
Everett.  Mass.,  who  vetoed  an  order  plac- 
ing the  members  of  both  branches  of  the 


municipal  government  on  salarj-,  the  board 
of  aldermen  of  that  city  voted,  December 
29,  to  abolish  the  mayor's  salary.  In  ve- 
toing this  order.  Mayor  Bruce  stated  that 
the  city  was  too  poor  to  grant  the  sal- 
aries. The  aldermen  retaliated  by  saying 
that  if  the  mayor's  contention  Is  true,  the 
city  is  also  too  poor  to  allow  the  mayor 
an  annual  salarj'  of  $1200.  Mayor  Bruce 
claims  that  the  action  of  the  aldermen 
can  not  be  sustained. 


Houston,  Tex.,  Proposes  Assessment  of  Abnt- 
ting:   Property  for  Pavements. 

Petitions  are  being  circulated  at  Hous- 
ton, Texas,  requesting  the  city  commis- 
sioners to  call  an  election  to  determine 
whether  the  plan  of  assessing  abutting 
property  owners  for  permanent  street 
pavements,  as  provided  for  by  an  act  of 
the  last  legrislature,  shall  be  adopted.  The 
plan  proposed  In  the  petition  is  to  assess 
two-thirds  of  the  cost  of  pavements 
against  abutting  property  owners  and  one- 
third  against  the  city.  The  city  ofHclals 
approve  of  the  proposition,  and.  It  Is 
stated,  the  plan  has  met  with  the  approval 
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of    citizens    in    cities    where    it    has    been 
adopted. 


fact    that    the   mayor   suggests   the    estab- 
lishment of  an  illuminating  department. 


National   Park   for  Niagara. 

The  committee  of  landscape  architects 
recommends,  in  its  report  to  congress,  the 
creation  of  a  national  park  at  Niagara 
Falls.  The  committee  urges  that  a  strip 
of  property  be  acquired  by  the  United 
States  connecting  with  the  state  reserva- 
tion of  the  gorge,  embracing  the  Talus, 
the  Cliff  and  a  tract  of  land  not  less  than 
100  yards  wide,  to  be  converted  into  a  na- 
tional reservation. 


City  Plan  Commission  Proposed  for  Newarls, 
N.   J. 

In  his  third  annual  message  to  the  com- 
mon council,  January  7,  Mayor  Jacob 
Haussling,  of  Newark,  N.  J.,  embodied 
a  suggestion  for  the  creation  of  a  city 
planning  commission,  whose  functions 
would  be  similar  in  nature  to  certain  of 
those  now  vested  in  the  board  of  works. 
In  fact,  the  establishment  if  such  a  com- 
mission would  result  in  relieving  the 
board  of  works  from  some  of  its  duties. 
He  also  urged  conservatism  in  proposed 
policies  involving  bond  issues,  so  far  as 
the  progressive  spirit  will  permit. 


Municipal     Ligrht    Proposed    for    Bloomfleld, 

N.  J. 

The  purchase  of  the  electric  light  and 
power  equipment  of  the  Public  Service 
Corporation  now  supplying  the  town  of 
Bloomfleld,  N.  J.,  and  use  of  it  to  convey 
current  obtained  from  some  municipal 
plant,  if  possible,  is  recommended  by 
Mayor  Sutphen,  in  his  annual  message  to 
the  town  council.  The  town  has  the  op- 
tion, under  the  terms  of  the  fifteen-year 
franchise  granted  the  lighting  company 
and  which  expires  next  year,  of  buying 
the  plant.  The  five-year  contract  to  light 
the  town  ends  almost  simultaneously  with 
the    franchise,    and    it    is    because    of    this 


Transmission   of   Fire    Alarms   in   Boctiester. 

In  his  annual  report,  submitted  January 
7,  Charles  Little,  chief  of  the  fire  depart- 
ment of  Rochester,  N.  Y.,  showed  that 
during  1909  1,063  fire  alarms  were  sent 
to  the  department  from  various  sources. 
Of  this  number  nearly  half,  or  515  alarms, 
were  transmitted  over  the  Gamewell  fire 
alarm  sj^stem,  and  28  alarms  were  sent 
over  the  Standard  system.  The  telephone 
played  a  prominent  part  in  the  delivery  of 
fire  alarms,  as  432  calls  for  apparatus 
were  turned  into  headquarters,  and  in  ad- 
dition there  were  88  verbal  calls  to  the 
firemen  in  the  various  fire  houses. 


Inspection    of   Public   Worlis   by    Commercial 
Association. 

The  Merchants'  Association  of  San  Fran- 
cisco, Cal.,  established  a  bureau  of  inspec- 
tion, taking  over  on  November  1  the  work 
heretofore  performed  by  a  committee  of 
the  civic  league.  It  is  in  charge  of  Henry 
A.  Campbell  as  engineer,  with  D.  A.  Ha- 
gens  as  financial  secretary  and  auditor, 
and  seven  or  more  ofllce  and  field  assist- 
ants. It  is  largely  supported  by  popular 
subscription.  The  first  report,  for  the 
month  of  November,  1909,  has  been  printed 
and  demonstrates  the  value  of  the  service 
by  its  story  of  errors  corrected  and  abuses 
exposed. 


New  Jersey  to  Prevent  Exportation  of  Water 
from    State. 

In  its  third  annual  report  the  New  Jer- 
sey Water  Supply  Commission  asks  the 
Governor  to  recommend  to  the  legislature 
the  passage  of  acts  which  will  effectually 
prevent  the  transmission  out  of  the  state 
of  sub-surface  or  underground  waters,  and 
to  place  them  under  the  jurisdiction  of  the 
commission  to  the  end  that  these  re- 
sources of  the  state  may  be  conserved 
for  the  use  of  the  cities  of  the  state. 


MUNICIPAL  AND  TECHNICAL 
LITERATURE 

Oakland  Street  Plans  Are  riodern— Rochester  Asphalt  Repairs- 
Municipal  Reports 


Oakland    Street   Plans    Are    Modern. 

The  Oakland,  Cal.,  street  department, 
under  the  supervision  of  Street  Superin- 
tendent Walter  C.  Howe,  has  completed 
one  of  the  busiest  and  most  satisfactory 
years  in  the  history  of  the  municipality. 

Early  in  July,  1909,  at  the  request  of 
the  street  superintendent,  the  board  of 
works   reorganized   the  street  department, 


in  so  far  as  the  employment  of  labor  was 
concerned.  An  ordinance  was  passed  by 
the  council  limiting  the  number  of  street 
laborers  and  other  employes  and  provid- 
ing for  their  continuous  employment 
throughout  the  year.  Under  the  new  sys- 
tem, the  street  department  is  able  to  give 
continuous  service  and  in  consequence  the 
amount   of  work   accomplished    is   greater 
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and  the  ofTiclcncy  of  the  department  miicli 
enhanced. 

The  Inspection  of  new  construction 
work  on  imved  streets,  sewera  and  cul- 
verts as  now  carried  on  by  the  Oakland 
Street  Department  Is  very  creditable.  The 
desire  of  the  Board  of  Works  and  the 
street  superintendent  has  been  to  appoint 
only  competent  and  efficient  men  upon  this 
most  Important  feature  of  public  work. 
In  consequence,  the  department  has  quietly 
gathered  together  a  corps  of  both  practical 
and  technically  trained  men,  whoso  duties 
are  to  see  that  the  specifications  covering 
the  work  upon  which  they  are  detailed 
are  carried  out  to  the  letter.  This  condi- 
tion has  given  an  added  stimulus  to  pav- 
ing work  throughout  the  city. 

Many  property  owners  are  by  nature 
skeptical  of  the  Integrity  of  all  public 
work,  no  matter  how  good  the  reputation 
of  the  contracting  firm  doing  the  work. 
Assured,  however,  of  honest  and  capable 
Inspection  of  the  materials  and  workman- 
ship upon  the  Job  the  results  are  a  source 
of  satisfaction  to  the  property  owners,  the 
contractor  and  the  city. 

The  Street  Department  has  recently  es- 
tablished at  the  city  corporation  yard  a 
testing  laboratory.  A  standard  rattler  has 
been  Installed,  by  means  of  which  the 
rock  placed  upon  any  street  in  the  city 
may  be  first  tested  for  loss  by  impact  and 
abrasion  and  its  relative  value  as  a  pav- 
ing material  determined.  Vitrified  brick 
and  blocks  laid  by  the  Traction  Company, 
steam  railroads  or  by  the  city  are  also 
subjected   to    the   rattler   test. 

All  cement  used  upon  concrete  sewers, 
street  paving  foundations,  culverts  and 
similar  work  is  first  subjected  to  test 
at  the  laboratory  and  records  of  such 
tests  are  filed  for  reference. 

The  laboratory  is  equipped  with  a  Dow 
penetration  machine  and  other  equipment 
for  making  tests  of  asphaltic  cement  used 
in  the  standard  asphalt  paving  mixtures. 
Other  necessary  tests  essential  to  good 
work  are  made. 

The  laboratory  Is  a  source  of  much  sat- 
isfaction to  the  Street  Department,  as  It 
gives  opportunity  for  the  study  of  differ- 
ent classes  of  paving  mixtures  and  pav- 
ing materials ;  a  knowledge  of  just  what 
Is  going  into  the  work  and  the  chance  to 
determine  the  actual  value  of  these  ma- 
terials when  subjected  to  different  kinds 
of  traffic.  The  data  taken  at  the  labora- 
tory will  be  of  incalculable  value  to  fu- 
ture  street   superintendents. 

On  January  13,  1909,  the  Board  of 
Works,  upon  recommendation  of  Superin- 
tendent of  Streets  Howe,  adopted  a  map 
outlining  an  area  within  the  heart  of  the 
city  to  be  hereafter  paved  only  with 
permanent  pavements,  i.  e.  standard  as- 
phalt, vitrified  brick,  basalt  block,  bitu- 
minous rock,  asphalt  macadam,  etc.  The 
action  of  the  board  was  ratified  by  the 
City   Council   and   in   consequence   the   old 


macadam  streets,  with  their  Intolerable 
dust  in  summer  and  mud  and  slush  in 
winter,  will  In  a  few  years  be  a  thing 
of  the  past  In  the  district  lying  between 
Market  ami  Fullon  streets.  Water  street 
and  Twenty-second  street.  This  has  bei-n 
one  of  the  most  Important  move.s  made 
by  the  administration  In  many  years,  In 
an  effort  toward  a  modern  and  properly 
paved  municipality. 

While  it  Is  the  future  policy  of  the  city 
engineer  and  the  Street  Department  to 
recommend  plain  macadam  upon  streets 
where  property  values  are  low  and  where 
the  section  Is  sparsely  settled,  these  de- 
partments Intend  to  substitute  oiled  mac- 
adam for  plain  macadam  wherever  pos- 
sible. The  cost  of  the  oiled  macadam  Is 
approximately  from  3c  to  ric  higher  per 
square  foot,  but  it  makes  a  far  more  sat- 
isfactory street  and  if  the  road  material 
is  properly  laid  and  impregnated  with  a 
hea^'y  road  oil,  having  an  asphaltum  base 
of  from  70  per  cent  to  80  per  cent,  the 
finished  street  is  more  elegant  to  the  eye, 
is  free  from  dust  and  a  money  saver  on 
water   and   labor   for  sprinkling. 

Wooden  curbing  Is  to  give  way  to  plain 
concrete,  reinforced  concrete  or  granite 
curbing  In  future  street  work,  except  In 
special  cases,  as  in  filled  ground  or  upon 
streets  and  roads  in  the  newly  annexed 
districts,  where  habitation  Is  scarce  and 
values  of  property  low. 

An  ordinance  has  been  recommended  to 
the  City  Council  in  accordance  with  the 
above.  This  means  that  throughout  the 
residential  districts  of  Oakland,  concrete 
curbs  and  gutters  will  soon  replace  un- 
sightly (and  in  many  instances)  dry  rot- 
ted and  broken  wooden  curbs. 

The  first  vitrified  brick  ever  laid  In 
Oakland  now  adorn  the  Oakland  Traction 
Company's  rails  on  Piedmont  avenue. 
These  brick  were  brought  from  Los  An- 
geles for  the  purpose.  An  ordisance  ha? 
recently  been  approved  and  adopted  by 
the  Council  at  the  suggestion  of  Mayor 
Mott  and  the  street  superintendent,  com- 
pelling all  street  railways  and  steam  roads 
to  tooth  their  rails  with  basalt  blocks, 
vitrified  brick  or  special  blocks.  The.se 
are  to  be  laid  on  concrete,  which  concrete 
must  extend  to  the  depth  of  each  tie. 
Rigidity  is  thus  obtained  and  the  blocks 
remain  in  place.  The  effect  of  this  tooth- 
ing Is  to  give  a  more  finished  appearance 
to  the  street  and  to  obviate  the  now  al- 
most continual  state  of  disintegration  of 
pavements  alongside  of  car  tracks.  The 
concrete  between  ties  will  give  a  solid 
foundation  for  the  pavement  to  be  in- 
stalled and  overcome  the  tendency  of  the 
finished  pavement  to  settle  in  the  space 
between  the  ties,  due  very  often  to  lack 
of  foundation. 


Rochester   Asphalt   Repairs. 

During  1909  the  city  of  Rochester,  X.  T., 
expended    $47,278    for    repairs    to    asphalt 
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pavements  on  which  the  guarantee  limits 
had  expired.  The  amount  of  pavement  re- 
paired aggregated  37,703  square  yards  and 
cost  $1.23   a  square  yard. 


Municipal    Reports. 

Annual  Reports  of  the  City  Engineer  of 
Minneapolis,  Minn.,  1907,  1908.  Andrew 
Rinker,  City  Engineer. 

The  two  reports  for  the  two  years  come 
in  the  same  envelope  and  are  prepared 
on  the  same  plan  so  that  comparisons  are 
easy.  The  two  historical  sketches  are  evi- 
dently prepared  by  different  persons  with- 
out comparison  of  results,  for  they  give 
different  incidents  in  great  measure  and 
differ  in  details  and  in  dates  where  the 
same  occurrences  happen  to  be  mentioned. 
The  contemporary  history  given  in  the 
figures  of  the  report  is  more  closely  in 
agreement. 

The  total  expenditures  in  each  of  the 
two  years  are  practically  the  same,  the 
?1, 717, 433,  of  1908  being  only  $137,000 
more  than  1907.  The  inventory  of  perma- 
nent public  improvements  made  under  the 
city  engineers'  department  now  amounts 
to  $20,646,101,  of  which  over  5  million  was 
spent  for  pavements,  over  6  million  for 
sewers,  over  6  million  for  water  works 
and  2%  millions  for  bridges.  The  munici- 
pal subway  is  put  down  at  $14,000  and  the 
crematory  at  $25,812. 

Records  are  kept  of  traffic  on  the  test 
wooden  block  pavement  on  Nicollet  Ave. 
Observations  were  made  on  19  days  in 
1907,  three  with  snow  on  the  ground,  and 
on  12  days  in  1907,  two  with  snow  on  the 
ground.  The  traffic  is  classified  as  light 
and  loaded,  1,  2  and  4  horse,  rubber  and 
steel    tires    and    number    of    vehicles    and 


tonnage  is  given.  The  number  and  ton- 
nage of  horses,  bicycles  and  automobiles 
is  also  given,  and  a  supplementary  item 
gives  the  number  of  teams  trotting  and 
the  number  walking.  The  average  ton- 
nage, assuming  traffic  to  be  all  on  25  feet 
of  the  width  of  the  street,  was  254  in 
1907  and  268  in  1908. 

One  diagram  shows  the  variation  in 
popularity  of  the  various  paving  mate- 
rials. Beginning  in  1881  cedar  block  of 
the  old  round  form  increased  rapidly  in 
mileage  to  81  miles  in  1894,  and,  with  a 
sharp  turn  has  diminished  almost  as  rap- 
idly to  9  miles  in  1908.  Granite,  be- 
ginning in  1881  increased  to  7%  miles  in 
18S7,  to  10  miles  in  1893  to  1903  and  to 
IS  miles  in  1908.  Asphalt,  beginning  in 
1887,  increased  gradually  to  5  miles  in 
1895,  to  11  miles  in  1896  and  13  miles  in 
1902  and  decreased  to  10  miles  in  1908. 
Macadam,  beginning  in  1894  increased  to 
4%  miles  in  1895,  to  5  miles  In  1900  and 
14  miles  in  1908.  Brick,  beginning  in 
1894  has  increased  each  year  with  reason- 
able uniformity  to  22%  miles  in  1908. 
Sandstone,  beginning  in  1897,  has  in- 
creased similarly  to  20  miles  in  1908. 
Cresoted  wood  block,  beginning  in  1901 
has  increased  in  an  increasing  ratio  to 
31  miles  in  1908. 

The  range  of  prices  of  paving  in  1908, 
all  work  being  done  by  the  city  by  day's 
labor,  is  for  brick  paving  from  $1.33  to 
$2.53  a  .square  yard;  for  cresoted  block 
paving  from  $2.16  to  $2.87  a  square  yard; 
for  granite  block  from  55  cents  in  an 
alley  to  $2.61  a  square  yard ;  for  sand- 
stone block  from  $2.15  to  $2.66  a  square 
yard ;  for  macadam  from  $1.13  to  $1.24  a 
square  yard. 


OICOANIZATIONi 
AND   INDIVIDUALS 


Illinois  and  Indiana  Water  Supply  Associations— National  Association  of  Ce- 
ment Users— Northwestern  Cement  Products  Association— Chicago  Ce- 
ment Sfiow — Concrete  Associations — American  Civic  Association — Tech- 
nical Meetings— Civil  Service— Technical  Schools— Personal  Notes 


Indiana  SanltaiT  and  Water  Snpply  Asso- 
ciation. 

The  annual  meeting  of  the  Indiana  San- 
itary and  Water  Supply  Association  will 
be  held  at  the  Claypool  Hotel,  Indianap- 
olis, February  25,  1910.  Among  the  pa- 
pers to  be  presented  the  following  have 
been  announced : 

"The  Recent  Richmond  Valuation,"  by 
H.  A.  Dill. 


"A  Sewage  Purification  Plant,"  by  C. 
Brossmann. 

"Development  of  Centrifugal  Pumps," 
by  C.  H.  Hurd. 

"Progress  in  Stream  Pollution  Elimina- 
tion," by  Dr.  J.  N.  Hurty. 

"Value  of  Accurate  Water  Works  Rec- 
ords in  the  Light  of  Some  Recent  Valua- 
tions," by  Dabney  H.  Maury. 

"Water  Softening,"  by  Edward  Bartow. 
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"The  Wisconsin  Utility  Commission's 
Workings  as  They  Refer  to  Water  Com- 
panlos,"  by  B.  H.  Meyer. 

"Sewagre  Plant  at  Ft.  Benjamin  Harri- 
son," by  MaJ.  Fauntloroy. 

"Some  Construction  Features  In  Filtra- 
tion Plants,"  by  C.  Arthur  Brown. 

Other  well-known  experts  are  on  the 
program,  the  titles  of  whose  papers  are 
not  yet  announced. 

The  members  of  the  new  Illinois  Sani- 
tary and  Water  Supply  Association  and 
the  Ohio  and  Kentucky  members  of  the 
Central  States  Water  Works  Association 
have  been  Invited  to  attend. 


Ccmfpronco  of  Illinois  Water  Supply  Officials. 

A  conference  of  Illinois  water  officials 
with  the  state  water  survey  will  be  held  at 
Illinois  University,  February  16  and  17. 
Among  the  papers  to  be  presented  the  fol- 
lowing may  be  specially  mentioned : 

"Duty  of  Pumping  Engines  and  Cost  of 
Pumping  water,"  by  H.  M.  Ely,  C.  H.  Cobb 
and  C.  R.  Henderson. 

"The  Relation  of  the  State  Water  Sur- 
vey to  Municipal  Water  Works,"  by  Ed- 
ward Bartow. 

"The  Sanitary  Condition  of  the  South- 
ern End  of  Lake  Michigan,  Bordering  on 
Lake  County,  Indiana,"  by  H.  E.  Barnard. 

"Streams  Pollution  and  Purification,"  by 
Professor  T.  J.  Burrill. 

"Methods  of  Bacteriological  Examina- 
tion of  Water,"  by  Frank  Bachmann. 

"Methods  of  Chemical  Examination  of 
W^ater,"  by  Lewis  I.  Birdsail. 

"Correlations  of  Deep  Well  Records," 
by  Professor  J.  A.  Udden. 

"Advantages  of  a  Filtered  Water  Sup- 
ply from  a  Business  Standpoint,"  by  Owen 
T.  Smith. 

"A  Water  Works  Laboratory,"  by  C.  H. 
Cobb. 

"Suggested  Disposal  of  Drainage  at  To- 
lono,  Illinois,"  by  Professor  Edward  Bar- 
tow. 

"Xumber  and  Size  of  Fire  Streams  for 
Fire  Protection,"  by  George  C.  Haber- 
meyer. 

"Methods  of  Measuring  Water,"  by  Pro- 
fessor A.  N.  Talbot. 


National  Association  of  Cement   Users. 

Following  are  the  principal  subjects  of 
papers  to  be  presented  at  the  convention 
of  the  National  Association  of  Cement 
Users,  to  be  held  In  Chicago,  February  21 
to  24: 

"The  Use  of  Concrete  for  Farm  Build- 
ings from  the  Sanitary  Standpoint,"  by  S. 
Cunningham,  Jr.,  New  York,  N.  Y. 

"Laying  Concrete  Under  Water — De- 
troit River  Tunnel,"  by  Olaf  Hoff,  Con- 
sulting Engineer,  New  York. 

"Comparative  Value  and  Cost  of  the 
Groined  Arch  in  Largo  Reservoirs,"  by  T. 
H.  Wiggin,  Senior  Desigrning  Engineer, 
Board  of  Water  Supply,  New  York. 

"Concrete  for  Maritime  Structures,"  by 
Chandler  Davis,  Department  of  Docks  and 
Ferries,  New  York. 


"Application  of  Concrete  In  Barge  Canal 
Work,"  by  R.  S.  Greenman,  Office  of  State 
Engineer  and  Surveyor,  Albany,  N.  Y. 

"Comparative  Cost  and  Efficiency  of  the 
Pneumatic   Reinforced  Concrete  Dam." 

"Additional  Notes  on  Use  and  Cost  of 
Concrete  for  Small  Houses,"  by  R.  C. 
Knapp,   Philadelphia,   Pa. 

"Advantages  and  costs  of  Reinforced 
Concrete  Construction,"  by  J.  P.  H.  Perry, 
Contracting  Engineer,  Turner  Construc- 
tion Company,  New  York. 

"Cost  and  Advantage  of  Concrete  Drain 
Tile,"  by  J.  H.  Libberton,  Assi.stant  In- 
specting Engineer,  Universal  Portland  Ce- 
ment Company,  Chicago,   111. 

"Installation  and  Opf  ration  of  a  Steam 
Curing  Plant,"  by  F.  S.  Phlpps.  Manager 
Central  Stone  Company,  St.  Joseph,  Mo. 

"The  Preparation  of  Concrete  from  Se- 
lection of  Materials  to  Final  Deposition," 
by  Harry  F.  Porter,  Consulting  Engineer, 
Bridgeport,  Conn. 

"Reinforced  Concrete  Columns,"  by  Rob- 
ert A.  Cummlngs,  Pittsburg,  Pa. 

"Reinforced  Concrete  Columns,"  by 
Peter  Gillespie,  Lecturer,  University  of 
Toronto. 

"Use  of  Concrete  in  Protecting  Wooden 
Piles  Against  Teredo,"  by  Ralph  Barker, 
Assistant  State  Engineer,  San  Francisco, 
Cal. 

As  usual,  the  reports  of  committees  will 
be  an  important  feature  of  the  meeting. 
These  committees  will  present  for  consid- 
eration proposed  standard  building  regula- 
tions for  the  use  of  reinforced  concrete, 
and  specifications  for  concrete  street  pave- 
ments, Portland  cement  sidewalks,  curb 
and  gutter,  plain  concrete  drain  tile  and 
architectural  concrete  blocks. 

The  sections  under  the  charge  of  the 
various  committees  will  hold  special  ses- 
sions for  topical  discussion  of  the  subjects 
included  in  their  respective  fields. 


Northwestern  Cement  Products  .Association. 

Owing  to  the  prolonged  illness  of  Presi- 
dent Roche  and  the  business  absence  and 
consequent  resignation  of  Secretary  Piff- 
ner.  It  has  been  decided  not  to  hold  the 
convention  of  the  Northwestern  Cement 
Products  Association  at  St.  Paul  in  March. 
Instead,  the  convention  will  be  held  In 
Chicago,  February  18,  at  the  Great  North- 
ern Hotel,  in  connection  with  the  great 
Chicago  Cement  Show.  L.  V.  Thayer  and 
E.  S.  Macgown,  of  Minneapolis,  are  the 
committee  on  the  program  for  the  con- 
vention. 


The  Chicago  Cement   Show. 

In  connection  with  the  great  Chicago 
Cement  Show,  to  oe  held  at  the  Coliseum, 
Chicago,  Februarj-  18  to  26,  inclusive, 
Percy  H.  Wilson,  secretary  of  the  Associa- 
tion of  American  Portland  Cement  Manu- 
facturers, will  present  an  elaborate  series 
of  illustrated  Instructive  lectures  on  twen- 
ty-two subjects  connected  with  the  diversi- 
fied  uses    of   concrete.      Three    lectures    a 
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day  will  be  given,  at  4  :30,  8  and  9  p.  m., 
in  the  west  end  of  the  Balcony  Annex. 
The  list  of  subjects  is  long,  and  includes 
every  conceivable  use  of  cement. 

There  are  now  seven  association  meet- 
ings to  be  held  in  connection  with  the 
show.  In  addition  to  the  cement  and  con- 
crete associations  listed  below  are  the 
American  Society  of  Engineering  Contrac- 
tors, February  24-26  ;  the  National  Build- 
ers' Supply  Association,  February  23-24 ; 
the  Illinois  Association  of  Municipal  Con- 
tractors, February  2  4-26  ;  the  Illinois  Lum- 
ber Dealers'  Association,  February  16-18  ; 
and  the  Illinois  Masons'  Supply  Associa- 
tion, February  16-18. 

The  rates  to  the  show  will  be  li,^  fares. 
Certificate  of  purchase  of  ticket  to  Chicago 
at  full  fare  must  be  obtained  of  the  agent 
when  purchasing  ticket,  and  this  certifi- 
cate is  the  only  document  that  will  entitle 
to  a  return  ticket  at  half  fare. 


Conventions  of  Concrete  Associations. 

The  number  of  applications  for  space 
for  exhibits  at  the  third  annual  cement 
show  to  be  held  in  Chicago  from  February 
18  to  26,  1910,  has  been  so  large  that  the 
balcony  and  the  second  floor  of  the  annex 
to  the  Coliseum  will  be  utilized  for  ex- 
hibits. A  feature  of  the  cement  show  will 
be  a  continuous  moving-picture  exhibition 
in  charge  of  the  Association  of  American 
Portland  Cement  Manufacturers. 

Besides  the  cement  show  the  following 
conventions  have  been  scheduled  for  1910  : 

Lincoln,  Neb.,  February  1-4,  Nebraska 
Cement  Users'  Association. 

Chicago,  February  18-24,  Concrete  Ma- 
chinery Manufacturers'  Association. 

Chicago,  February  21-25,  National  As- 
sociation of  Cement  Users. 

Chicago,  February  18-21,  Northwestern 
Cement  Products  Association. 

Cedar  Rapids,  la.,  March  9-11,  Iowa  As- 
sociation of  Cement  Users. 


American    Civic    Association    Honored. 

The  action  of  President  Taft  in  becom- 
ing a  member  of  the  American  Civic  As- 
sociation is  regarded  as  proof  that  the 
aims  of  the  association  are,  in  a  sense, 
part  of  the  Taft  policies,  as  they  relate 
to  the  improvement  of  community  life  and 
the  preservation  and  development  of  na- 
tional scenic  beauty. 


Technical  Meetings. 

The  sixth  annual  convention  of  the  Iowa 
Association  of  Cement  Users  will  be  held 
in  Des  Moines,  Iowa,  March  9,  10  and  11. 
Ira  A.  Williams,  sec'y.,  Iowa  State  College, 
Ames,  la. 

The  fifth  annual  convention  of  the  Ne- 
braska Cement  Users'  Association  will  be 
held  at  Lincoln,  Neb.,  February  1,  2,  3  and 
4.  Address  sec'y.,  care  Lindell  Hotel,  Lin- 
coln, Neb. 

The  annual  convention  of  the  National 
Brick  Manufacturers'  Association  will  be 
held  at  Pittsburg,  Pa.,  February  7,  8,  9,  10, 


11  and  12.  T.  A.  Randall,  sec'y.,  Indianap- 
olis, Ind. 

The  annual  meeting  of  the  Connecticut 
Society  of  Civil  Engineers  will  be  held  at 
New  Haven,  Conn.,  February  8.  J.  Fred- 
erick Jackson,  sec'y..  Box  1304,  New  Ha- 
veh. 

The  annual  meeting  of  the  Ohio  Engi- 
neering Society  will  be  held  at  Columbus, 
Ohio.,  February  8,  9  and  10.  C.  J.  Knisely, 
New  Philadelphia,  Ohio. 

The  annual  meeting  of  the  New  England 
Association  of  Gas  Engineers  will  be  held 
at  Boston,  Mass.,  February  16.  N.  W. 
Gifford,  sec'y.,  26  Central  Square,  East 
Boston,  Mass. 

The  annual  convention  of  the  Iowa  En- 
gineering Society  will  be  held  at  Cedar 
Rapids,  Iowa,  February  16  and  17.  A.  H. 
Ford,  sec'y.,  Iowa  City. 

The  annual  meeting  of  the  American  So- 
ciety of  Engineering  Contractors  will  be 
held  at  Chicago,  111.,  February  24,  25  and 
26.  D.  J.  Hauer,  sec'y.,  721  Park  Row 
Bldg.,  New  York  City. 

At  a  meeting  of  the  board  of  directors 
of  the  American  Institute  of  Electrical 
Engineers  held  December  16,  1909,  a  reso- 
lution was  passed  authorizing  the  meet- 
ings and  papers  committee  to  arrange  for 
a  meeting  of  the  institute  at  some  suitable 
point  in  the  South  Atlantic  States  during 
the  month  of  March.  1910.  The  committee 
decided  that  the  meeting  shall  be  held  at 
Charlotte,  N.  C,  March  23,  24  and  25.  As 
now  arranged  the  program  comprises  the 
following  papers :  "Economics  of  Hydro- 
Electric  Plants,"  W.  S.  Lee ;  "Electric 
Drive  in  Textile  Mills,"  A.  Milmow ;  "Cal- 
cium Cj^anamid  and  Its  Relation  to  Water 
Powers,"  Charles  H.  Baker ;  "Gas  Engines 
in  City  Railway  and  Light  Service,"  E.  D. 
Latta,  Jr.  ;  "Protective  Devices  for  High- 
Tension  Transmission  Lines,"  L.  C.  Nich- 
olson. In  addition  to  a  number  of  attrac- 
tive social  features,  a  tour  of  inspection 
will  be  made  to  the  Great  Falls  (S.  C.) 
stations  of  the  Southern  Power  Co.  and  a 
100,000-volt  sub-station.  The  official  head- 
quarters will  be  at  the  Selwyn  Hotel.  The 
Charlotte  meeting  is  not  to  take  the  place 
of  the  institute's  annual  convention,  which 
will  be  held  as  usual  later  in  the  year. 
The  annual  dinner  will  be  held  at  the  Hotel 
Astor  in  New  York  City,  February  24.  Mr. 
Elihu  Thompson,  past  president,  who  has 
been  awarded  the  first  Edison  medal,  will 
be  the  guest  of  honor. 

The  twenty-fifth  annual  convention  of 
the  Illinois  Society  of  Engineers  and  Sur- 
veyors, held  at  Cairo,  111..  January  26  to 
28,  included  the  following  papers:  "The 
Relation  of  Typhoid  Fever  Death  Rate  to 
the  Water  Supplies  in  Illinois."  E.  Bartow  ; 
"Municipal  Engineering  Work  at  Cairo," 
W.  B.  Thistlewood ;  "Chicago's  Sidewalk 
Problem,"  N.  E.  Murray ;  "Materials  and 
Workmanship  in  Street  Paving,"  W.  W. 
Marr ;  "Municipal  Ownership  of  Public 
Utilities,"  J.  W.  Dappert ;  "Sewage  Dis- 
posal Plants  for  Small  Institutions,"  G.  C. 
Habermeyer ;    "Recent   Examples   of   Sew- 
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age  Purification,"  W.  S.  Shields ;  "Rein- 
forced Concrete  Construction,"  A.  J.  Wld- 
mer ;  "Reinforced  Concrete  Aqueducts,"  H. 

E.  Reeves ;  "Tests  of  Road  Materials,"  A. 
B.  Slippy;  "The  Drainage  and  Protection 
of  Lands  Subject  to  Overflow,"  C.  W. 
Brown ;  "The  Legal  Liabilities  of  Levee 
and  Drainage  Districts,"  J.  V.  Wnddell  ; 
"The  Tallahatchie  Drainage  District,"  A. 
L.  Dabney ;  "The  Maintenance  of  Open 
Ditches,"  E.  H.  Cowan ;  "Water  Supply 
and  Drainage  Investigations  In  Illinois," 
R.  I.  Randolph  ;  "Observations  of  Engi- 
neering In  Europe,"  P.  O.  Dufout;  "De- 
velopments In  Road  Construction,"  A.  N. 
Johnson ;  "The  County  Surveyor,"  P.  T. 
Hicks :  "The  Cairo  &  Thebes  Railway,"  G. 

F.  Dewey ;  "Steel  and  Concrete  Bridge 
Work  on  the  Illinois  Central  Railway."  R. 
E.  Gaut ;  "Monazite  and  Its  Uses,"  S.  K. 
Atkinson ;  "Railway  Engineering  at  the 
University  of  Illinois,"  Prof.  S.  S.  Rob- 
erts ;  "Mining  Engineering  at  the  Univer- 
sity of  Illinois."  Prof.  H.  H.  Stoek ;  "In- 
struction In  Hydraulic  and  Water  Supply 
Engineering."  Prof.  G.  C.  Habermoyer ; 
"Instruction  in  Road  and  Pavement  Con- 
struction at  the  University  of  Illinois."  R. 
B.  Slippy ;  "The  St.  Louis  and  Cairo  Di- 
vision of  the  Deep  Waterway,"  J.  W. 
Woermann. 

The  fifty-seventh  annual  meeting  of  the 
American  Society  of  Civil  Engineers  was 
held  In  the  Society  House  in  New  York 
City,  January  19.  Suggestions  for  mem- 
bers of  the  nominating  committee  were  re- 
ceived from  1,366  members,  or  about  31 
per  cent,  of  the  corporate  membership. 
Members  of  the  nominating  committee 
were  elected  as  follows:  District  No.  1, 
James  C.  Meem.  Brooklyn ;  Dist.  2,  J.  R. 
Worcester,  Boston  ;  Dist.  3.  H.  C.  Allen, 
Syracuse ;  Dist.  4.  J.  E.  Greiner,  Balti- 
more, Md.  ;  Dist.  5,  Isham  Randolph,  Chi- 
cago ;  Dist.  6,  Richard  Montfort,  Louis- 
ville, Ky.  ;  Dist.  7,  R.  H.  Thomson,  Seat- 
tle, Wash.  The  special  committees  on 
steel  columns  and  struts,  and  bituminous 
materials  for  road  construction,  whose  re- 
ports were  printed  in  the  December  "Pro- 
ceedings were  continued.  The  reports  of 
the  special  committees  on  rail  sections  and 
on  engineering  education  were  accepted 
and  the  committees  continued.  The  special, 
committee  on  uniform  tests  of  cement  re- 
ported that  during  the  last  year  it  had  ar- 
ranged with  the  Ottawa  Silica  Company, 
of  Ottawa.  111.,  to  prepare  and  deliver 
standard  sand  at  2  cents  per  pound,  f.  o.  b. 
cars  Ottawa.  A  minority  report  was  pre- 
sented by  Alfred  Noble.  In  which  he  re- 
viewed the  history  of  the  committee's 
work,  pointing  out  that  the  committee  had 
been  very  active  previous  to  1903,  holding 
frequent  meetings  and  having  the  pro- 
posed methods  carefully  tested.  At  that 
time,  he  stated,  a  full  report  would  have 
been  premature.  Since  1903,  however,  the 
meetings  have  been  growing  less  and  less 
frequent,  and  the  changes  In  the  report 
originally  presented  have  been  very  few. 
He   believes   that    the    methods    have    now 


been  sufficiently  proved,  and  that  the  com- 
mittee ought  now  to  change  the  phraseol- 
ogy of  the  report  as  it  now  stand.s  so  as 
to  eliminate  the  Indefinite  terms,  and  pre- 
sent this  revision  as  a  final  report.  After 
considerable  discussion  a  resolution  wa.s 
carried  accepting  the  present  progress  re- 
port of  the  committee,  and  continuing  the 
committee,  and  directing  It  to  bring  in  a 
final  rei)ort  at  the  next  annual  meeting. 
Ofllcers  were  elected  as  follows:  Presi- 
dent, John  A.  Bensel,  New  York  City ;  vice- 
presidents,  to  serve  two  years.  Col.  John 
T.  Fanning,  of  Minneapolis,  ahd  Hunter 
McDonald,  of  Nashville,  Tenn.  ;  treasurer, 
Joseph  Knap,  New  York  City. 

The  thirteenth  annual  convention  of  the 
Indiana  Engineering  Society  was  held  In 
Indianapolis,  Ind.,  January  13,  14  and  15. 
In  his  annual  address  President  E.  E. 
Watts  referred  to  the  Industrial  develop- 
ment In  the  state  since  the  formation  of 
the  society  In  1881,  and  of  the  increasing 
demand  for  technically  trained  men  In  en- 
gineering and  contracting  work.  A  num- 
ber of  technical  papers  were  submitted  at 
the  various  meetings,  including  one  on 
"Concrete  Sewer  Construction,"  by  F.  W. 
Charles,  and  one  on  "Brick  Paving  of 
Highways  in  Delaware  County,"  by  J.  O. 
Potter.  In  speaking  on  the  subject  of 
bituminous  macadam  road  construction, 
Clarence  A.  Kenyon.  of  Indianapolis,  made 
a  comparison  of  the  present  practice  In  In- 
diana with  that  In  some  of  the  English 
cities.  The  Importance  of  a  good  founda- 
tion and  sand  cushion  In  brick  paving  work 
was  emphasized.  Prof.  W.  K.  Hatt,  of  Pur- 
due University,  commented  upon  tests  of 
creosoted  paving  blocks.  Sewage  disposal 
and  stream  pollution  were  discussed,  and  a 
proposed  design  for  a  sewage  disposal 
plant  for  Indianapolis  was  described  by  C. 
Brossman.  The  officers  for  the  last  year 
were  re-elected  as  follows :  President,  Ed- 
win E.  Watts  ;  vice-president.  C.  C.  Brown  ; 
secretary  and  treasurer,  Chas.  Brossman. 
Directors — W.  K.  Hatt.  C.  A.  Tripp,  A.  J. 
Hammond  and  W.  C.  Mabee. 

The  annual  meeting  of  the  New  England 
Water-Works  As.sociation  was  held  In  Bos- 
ton, Janilary  12.  Papers  were  submitted 
as  follows :  "Governmental  Policy  In  Re- 
lation to  Water  Powers,"  Marshall  O. 
Leighton ;  "The  Maidstone  Typhoid  EpI- 
demcl."  Dr.  William  P.  Mason.  Officers 
for  the  ensuing  year  were  elected  as  fol- 
lows :  President,  George  A.  King ;  vice- 
presidents,  Allen  Hazen.  Ermon  M.  Peck, 
Michael  F.  Collins.  Leonard  Metcalf,  Irv- 
ing S.  Wood  and  FYank  A.  Mclnnes  ;  secre- 
tar\-,  Willard  Kent;  treasurer,  Lewis  M. 
Bancroft ;  Editor.  Richard  K.  Hale. 

The  Western  Society  of  Engineers  has 
elected  the  following  officers  for  1910: 
President.  J.  W.  Alvord ;  vice-presidents, 
O.  P.  Chamberlain,  A.  Bement  and  W.  K. 
Hatt.  of  Lafayette.  Ind. ;  treasurer,  A. 
Reichmann  ;  trustees,  L.  E.  RItter,  G.  M. 
Brill.  W.  W.  Curtiss.  All  are  of  Chicago 
except  the  one  noted. 

At   the  meeting  of   the   Brooklj-n   Engi- 
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neers'  Club,  held  January  13,  Geo.  A.  Or- 
rok  presented  a  paper  on  "The  Blast  Furn- 
ace as  a  Power  Producer."  At  the  in- 
formal Thursday  night  talk  of  Jan.  27  J.  C. 
Meem  discussed  "The  Brooklyn  Subways." 

The  Proceedings  of  the  last  convention 
of  the  National  Municipal  League  have  just 
been  published  in  a  volume  entitled  "Cin- 
cinnati Conference  for  Good  City  Gov- 
ernment," which  can  be  obtained  from 
Clinton  Rogers  Woodruff,  secretary, 
North  American  building,  Philadelphia, 
Pa. 

At  the  meeting  of  the  New  York  Elec 
trical  Society  Prof.  W.  S.  Franklin,  of 
Lehigh  University,  lectured  in  "The  Prac- 
tical Applications  of  the  Gyrostat."  The 
lecture  was  illustrated,  a  working  model 
of  the  Brennan  mono-rail  car  was  ex- 
hibited and  afterwards  Richard  Scherl  and 
Paul  Froelich,  the  inventors  of  the  Scherl 
gyroscope  monorail  car  described  its  op- 
eration. Elmer  A.  Sperry  opened  the  dis- 
cussion with  a  talk  about  some  of  the 
gyrostatic  work  with  which  his  name  is 
associated. 


Civil    Service    Examinations. 

The  U.  S.  Civil  Service  Commission  will 
hold  examinations  at  the  usual  places  as 
follows : 

Feb.  16,  17 :  Assistant  and  junior  ge- 
ologists in  Geological  Survey  at  $1,000  to 
$1,600  a  year  or  per  diem  for  time  em- 
ployed. Computer  in  Coast  and  Geodetic 
Survey  at  Manila,  Philippine  Islands,  at 
$1,600  a  year.  Hydraulic  engineer  in 
Water  Resources  branch  of  Geological 
Survey  at  $1,200   to   $2,400   a  year. 

March  9,  10 :  Topographic  draftsmen  In 
Coast  and  Geodetic  Survey  at  $900  and 
$1,000  a  year. 


Tiie  Technical  Schools. 

Recent  publications  of  the  University  of 
Illinois  are  Bulletin  31  on  "Fuel  Tests 
with  House-Heating  Boilers,"  by  J.  M. 
Snodgrass,  and  Bulletin  32  on  "The  Oc- 
cluded Gases  in  Coal,"  by  S.  W.  Parr  and 
Perry  Barker. 

The  journal  of  the  Sydney  University 
Engineering  Society,  Sydney,  New  South 
Wales,  for  1908,  vol.  xiii,  has  been  re- 
ceived and  contains  a  valuable  list  of 
papers,  mainly  on  mining  engineering, 
but  including  one  on  modern  sewage  dis- 
posal and  one  on  repulsion  motors,  the 
latter  by  H.  R.  Hillman,  a  graduate  of 
Cornell  University. 

Printed  report  No.  10  of  the  Columbia 
University  fire-testing  station,  Ira  H. 
Woolson,  director,  describes  fire  tests  of 
reinforced  cinder  concrete  floor  arches 
constructed  by  the  Trussed  Concrete  Steel 
Co.  of  Detroit. 

The  fortieth  annual  catalog  of  Wor- 
cester Polytechnic  Institute,  Worcester, 
Mass.,  is  received.  About  half  the  book 
Is  taken  for  brief  but  very  comprehensive 
statements  of  the  work  and  facilities  of 
the   institute   and   half   for   lists   of   grad- 


uates and  students,  with  full  information 
concerning  their  locations  and  occupations. 
Columbia  University  announces  courses 
of  lectures  in  works  management  in  the 
department  of  mechanical  engineering 
during  the  next  four  months,  by  Charles 
B.  Going  in  February,  by  Charles  U.  Car- 
penter and  H.  L.  Gantt  in  March,  by  Mr. 
Gantt,  Walter  M.  McFarland,  Harrington 
Emerson  and  Richard  T.  Lingley  in  April 
and  by  Mr.  Lingley  and  Edwin  J.  Prindle 
in  May.  The  Hewitt  lectures  on  power  at 
Cooper  Union  will  be  given  in  February 
and  March  by  Charles  E.  Lucke.  Full  in- 
formation about  the  lectures  will  be  given 
by  P.  P.  Keppel,  secretary  of  Columbia 
University, 


Personal   Notes. 

Albert  J.  Johnston  has  been  elected 
mayor  of  Sarnia,   Ontario. 

A.  Givan  has  resigned  as  assistant  en- 
gineer at  Sacramento,  Cal. 

J.  H.  Dingle  has  been  elected  city  en- 
gineer at  Charleston,   S.   C. 

William  H.  Lawton  has  been  elected 
city  engineer  at  Newport,  R.  I. 

Arthur  M.  Compton  has  been  elected  as- 
sistant city  engineer  at  Davenport,   la. 

Former  Mayor  John  F.  Fitzgerald  was 
elected  mayor  at  Boston,  Mass.,  January 
11. 

Wallace  Greenalch  has  been  reappointed 
commissioner  of  public  works  at  Albany, 
N.  Y. 

Robert  Robinson,  Sr.,  former  mayor  of 
El  Paso,  111.,  died  at  his  home  in  that  city 
recently. 

Josiah  A.  Briggs  has  resigned  as  chief 
engineer  of  the  Borough  of  The  Bronx, 
New  York  City. 

Wilfred  F.  Alexander,  city  clerk  of 
Eastport,  Me.,  died  in  that  city  January 
14,  aged  68  years. 

Charles  W.  Appleby  has  been  apopinted 
city  engineer  at  New  Albany,  Ind.,  suc- 
ceeding Samuel  Mann. 

John  W.  Hill,  consulting  engineer  of 
Cincinnati,  has  been  appointed  a  member 
of  the  Ohio  State  board  of  health. 

John  H.  Emigh,  consulting  engineer  and 
formerly  city  engineer  of  North  Adams, 
Mass.,   died  in  that  city  January   6. 

Prof.  Willard  C.  Fisher,  of  the  Wes- 
leyan  University  faculty,  was  elected  may- 
or of  Middletown,  Conn.,  January  17. 

R.  B.  Smith  has  been  appointed  chief 
engineer  of  the  board  of  public  service  at 
Sandusky,   Ohio,   succeeding  C.  M.   King. 

J.  Leland  Fitzgerald,  the  new  city  en- 
gineer at  Schenectady,  N.  Y.,  has  ap- 
pointed W.  E.  Weller  deputy  city  engi- 
neer. 

John  M.  Hackett  has  been  elected  city 
engineer  for  a  term  of  two  years  at  Dun- 
kirk, N.  Y.,  to  succeed  James  P.  Mor- 
rissey. 

Dr.  S.  G.  Kerr,  who  was  the  first  mayor 
of  Asheville,  N.  C,  died  at  his  home  in 
Knoxville,  Tenn.,  January  16,  aged  84 
years. 

I.  N.  Russell  has  been  appointed  sup- 
erintendent of  water-works  at  Salem, 
Ohio,  succeeding  George  L.  Wells,  de- 
ceased. 

John  Cherry,  Sr.,  a  well-known  paving 
contractor  in  Illinois,  died  at  his  home  in 
Jacksonville,  111.,  December  29,  aged  73 
years. 

J.  H.  Weatherford  has  been  re-elected 
city  engineer  of  Memphis,  under  the  new 
commission  form  of  government,  for  a 
term  of  two  years.  This  is  a  special  com- 
pliment   to    Mr.    Weatherford    under    the 
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conditions  which  have  existed  heretofore  In 
Memphis  and  shows  the  conlldenci'  of  the 
commission  In  his  ability  and  uprightness. 

E.  N.  Chlsholm.  of  Columbia,  S.  C,  has 
been  appointed  superlntondent  and  man- 
ager of  the  water-works  sy.stem  at  Knox- 
ville,  Tenn. 

Frank  J.  Eppele.  county  engineer  of 
Mercer,  N.  J.,  has  be<ii  elected  president 
of  the  County  Engineers'  Association  of 
New  Jersey. 

Dr.  Ernest  J.  Lederle  has  been  appoint- 
ed hralth  commissioner  to  succeed  Dr. 
Thomas  A.  Darlington,  by  Mayor  Gaynor, 
of  Now  York  City. 

Harry  S.  Ilolton,  first  assistant  to  the 
chief  engineer  of  the  board  of  public  serv- 
ice, Columbus.  Ohio,  has  been  appointed 
dlnctor  of  public  service. 

Dr.  D.  W.  Moore  has  been  elected  mayor 
Of  Jelllco,  Tenn.  W.  G.  Smith,  Phil  Fran- 
cis, F.  C.  Moore.  George  Russell,  George 
Ellison  and  S.  C.  Balrd  were  elected  al- 
dermen. 

Benjamin  Chatfleld  has  been  appointed 
superintendent  of  streets  and  sewers  at 
Waterbury,  Conn.,  and  John  R.  Walker 
has  been  appointed  superintendent  of 
water-works. 

John  B.  Batt  has  been  appointed  sup- 
erintendent of  water-works  at  North  Ton- 
awanda,  N.  Y.,  succeeding  E.  C.  Helden- 
feldt.  A.  P.  Smith  has  been  reappointed 
city  engineer. 

Prof.  H.  K.  Barrows  and  Prof.  C.  B. 
Breed,  of  the  Massachusetts  Institute  of 
Techologry,  have  formed  a  partnership  un- 
der the  firm  of  Barrows  &  Breed,  and  will 
conduct  a  general  consulting  practice  in 
civil  engineering. 

James  V.  Costigan  has  associated  with 
himself  E.  H.  Cahoon  and  C.  F.  Beck,  in 
the  Portage  Engineering  Co.,  with  offices 
In  the  Doyle  block,  Akron,  Ohio,  to  prac- 
tice civil,  mining,  hydraulic  and  muni- 
cipal engineering. 

R.  B.  Smith  has  been  appointed  chief 
engineer  to  the  State  board  of  control  at 
Sandusky,  Ohio,  and  W.  C.  Scott  has  been 
reappointed  chemist  and  superintendent  of 
the  water  filtration  plant. 

The  mayor  of  Cincinnati,  Ohio,  has 
made  the  following  appointments :  Chief 
engrlneer,  department  of  public  service,  F. 
H.  Shipley ;  superintendent  of  water- 
works, Robert  Laidlaw  ;  superintendent  of 
distribution.  J.  A.  Hiller ;  superintendent 
of  filtration,  J.  W.  Ellms ;  engineer  of 
street  and  sewer  repair  department,  H.  L. 


Conway.  Mr.  Shipley  has  been  superin- 
tendent of  the  street  and  sewer  repair 
department  and  Mr.  Conway  engineer  In 
the  track  elevation  and  subway  depart- 
ment. 

Prof.  Edward  W.  Bemis,  superintendent 
of  water-works  at  Cleviland,  Ohio,  has 
been  appointed  first  deputy  commissioner 
of  the  department  of  water  supply,  gas 
and  electricity.  New  York  City. 

A.  J.  Hammond,  M.  Am.  Soc.  C.  E.,  has 
resigned  as  city  engineer  at  South  Bend, 
Ind.,  and  has  established  an  office  for  gen- 
eral practice  as  civil  and  hydraulic  engi- 
neer at  207  Summers  building.  South  Bend. 

W.  A.  McFarland,  M.  E.,  and  Carroll 
Beale,  C.  E.,  Assoc.  Mem.  Am.  Soc.  C.  E., 
have  associated  tliemselves  to  practice  me- 
chanical and  civil  engineering,  with  offices 
in  the  Washington  Loan  and  Trust  build- 
ing. Washingrton,  D.  C. 

W.  C.  Hollyday  has  resigned  as  super- 
intendent of  the  water-works  department 
of  Columbus,  Ohio,  and  W.  W.  Jackson, 
until  now  superintendent  of  machinery, 
has  been  temporarily  appointed  superin- 
tendent of  the  entire  water-works  depart- 
ment. 

M.  L.  Worrell  has  been  selected  for  the 
third  time  as  superintendent  of  public 
works  of  Rome,  Ga.,  in  active  charge  of 
the  water,  sewer  and  street  departments. 
He  is  the  executive  oflftcer  of  the  board  of 
public  works,  whose  members  are  level 
headed  business  men,  looking  for  results 
and  not  for  the  payment  of  political  debts. 

City  engineers  have  been  appointed  or 
elected  as  follows:  Woonsocket.  R.  I., 
Frank  H.  Mills,  re-elected  ;  Dunkirk,  N.  Y.. 
John  M.  Hackett,  succeeding  James  P. 
Morrlssey ;  Gloversville,  N.  Y.,  Morrell 
Vrooman,  reappointed ;  Terre  Haut,  Ind., 
D.  M  Roberts,  succeeding  E.  B.  Schmidt ; 
Richmond.  Ind.,  Fred  R.  Charles,  reap- 
pointed ;  Natchez,  Miss.,  O.  M.  Fowler,  re- 
elected. 

Swearingen  and  McCulloh  are  civil  and 
consulting  engineers  at  Great  Falls.  Mont. 
Mr.  Swearingen  has  graduated  from  the 
city  engineer's  office,  which  position  he 
held  for  fourteen  years,  and  Mr.  McCulloh 
from  the  positions  of  city  engineer  at 
Havre  and  later  of  assistant  city  engi- 
neer of  Great  Falls.  They  are  demonstrat- 
ing their  ability  by  their  work  in  design- 
ing sewer  and  water-works  systems  for 
Montana  cities  as  well  as  in  street,  boule- 
vard and  park  work. 


Aluminum  Urafting;  Instruments. 
The  Ready  Mfg.  Co.,  Rochester,  N.  Y., 
are  putting  on  the  market  a  number  of 
drawing  Instruments  made  of  a  special 
hard  grade  of  aluminum  at  prices  but 
slightly  In  advance  of  wood  or  amber, 
while  their  durability  compares  favorably 
with  that  of  high  priced  steel  instruments. 
They  do  not  warp,  rust  or  tarnish  and 
should    last   a   lifetime. 


The  Instruments  include  rallro.-'d  curves, 
protractors,  circular  and  semi-circular, 
straight  edges,  T-squares  and  the  "Ready" 
drafting  instrument. 

The  latter  has  one  arm  about  6  Inches 
long  and  another  about  2%  Inches  long, 
with  connecting  straight  and  circular  bars. 
It  can  be  used  with  pin  and  pencil  as  a 
pair  of  compasses  drawing  circles  differing 
in  diameter  by  sixteenths  of  an  inch  from 
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34  to  11  3-16  inches,  as  a  protractor  for 
drawing  or  determining  angles  with  both 
long  and  short  sides,  it  serves  as  a  T- 
square  and  as  a  triangle,  and  is  small 
enough  to  carry  in  the  pocket  and  sub- 
stantial enough  not  to  be  injured  easily, 
and  it  costs  only  50  cents.  One  side  is 
graduated  to  1-16  inches  and  %  scale 
and  the  other  to  20ths  or  metric  scale  as 
preferred. 


The   Staley   Power  Tamping   Machine. 

The  Staley  power  tamping  machine  is  a 
machine  designed  to  accomplish  by  power 
and  in  a  thorough  and  workmanlike  man- 
ner that  laborious  and  often  neglected  op- 
eration in  engineering  works,  the  tamping 
of  the  back  filling  in  trenches  and  other 
excavations  where  it  is  desired  there  shall 


two  3-inch  steel  channels  mounted  on  a 
saddle  near  tlie  center  placed  on  a  pivot 
on  the  truck  axle,  which  gives  the  sweep 
a  free  horizontal  movement.  The  rear 
end  of  truck  has  a  sliding  bearing  on  a 
cross  member  of  the  truck.  On  the  front 
end  of  sweep  is  mounted  the  tamping 
mechanism.  On  the  rear  end  is  placed  the 
air-cooled  gasoline  motor  which  is  the 
power  plant.  The  tamping  mechanism  is 
of  the  well  known  board  drop  hammer 
type ;  the  board  or  plunger  slides  in  steel 
guides  attached  to  the  steel  channels.  The 
plunger  is  lifted  by  two  lifting  rolls 
mounted  on  shafts  running  in  bearings  on 
the  channels.  The  rolls  are  geared  to- 
gether by  equal  gears  and  are  driven  by  a 
shaft  and  pinion  gearing  with  one  of  the 
larger  gears.     The  front  lifting  roll  has  a 


THE  STALEY  POWER  TAMPING  MACHINE. 
For  Earth  Filling  and  Concrete. 


be  no  future  sinking  of  the  back  filling. 
This  is  especially  desirable  where  pave- 
ments are  to  follow  excavation  operations. 
The  machine  has  a  large  field  in  the  many 
operations  which  require  the  opening  of 
Improved  streets,  as  with  the  power  tamp- 
ing the  back  filling  and  foundation  may  be 
tamped  so  firmly  in  place  that  the  pave- 
ment may  be  relaid  to  grade  without  dan- 
ger of  a  future  depression  in  the  replaci^- 
ment.  It  also  has  a  large  field  in  con- 
struction of  cement  walks,  as  the  founda- 
tion may  be  firmly  and  cheaply  tamped 
with  the  power  tamper,  also  in  many 
other  operations  which  require  tamping. 

The  machine  consists  of  two  principal 
parts,  a  two-wheeled  truck  built  of  steel, 
properly  braced  and  with  the  necessary 
handles  and  foot  board  conveniently  lo- 
cated for  the  operator ;  a  sweep  made  of 


slight  movement  controlled  by  springs  to 
enable  it  to  grip  the  plunger.  The  length 
of  stroke  and  releasing  of  the  plunger  are 
automatically  controlled  by  cutting  away 
a  part  of  the  circumference  of  the  lifting 
rolls.  The  upper  travel  of  the  plunger  is 
limited  by  reducing*  the  thickness  of  the 
plunger  near  the  lower  end,  which  pre- 
vents the  lifting  rolls  from  gripping  the 
plunger  at  this  point.  The  plunger  is  re- 
tained in  the  upper  and  inoperatve  posi- 
tion by  means  of  two  dogs  or  cams  which, 
when  it  is  desired  to  stop  the  plunger,  are 
released  and,  engaging  the  side  of  same, 
prevent  the  fall  of  the  plunger.  These 
dogs  or  cams  do  not  prevent  the  upward 
movement  of  plunger,  so  when  they  are 
released  to  control  .the  plunger  it  is  auto- 
matically run  to  the  upper  position.  The 
tamping   head   may   weigh   up   to    100    lbs. 
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The  speed  may  be  60  to  75  strokes  per 
minute  and  the  drop  up  to  24  Inches.  The 
drop  Is  by  gravity. 

In  operation  on  trench  work  the  ma- 
chine would  be  placed  straddle  of  trench. 
The  operator  Is  at  rear  end  and  may  stand 
at  one  comer  of  truck  where  he  can  reach 
the  swe<p,  which  is  moved  horizontally  for 
the  transverse  movement.  The  truck  Is 
pushed  forward  for  the  longitudinal  move- 
ment. Thus  any  point  within  the  range 
of  machine  may  be  struck.  It  will  be  seen 
that  only  the  length  of  stroke  is  regulated  ; 
the  position  of  tamping  .head  is  regulated 
only  by  the  material  being  tamped  and 
may  be  any  place  from  the  surface  to 
six  feet  below.  The  tamping  heads  may 
be  of  any  shape  and  can  be  changed  in  a 
few  minutes.  On  solid  footing  one  man 
with  machine  can  do  as  much  work  as  6 
to  10  men  with  hand  tamper.  As  the  ma- 
chine Is  driven  by  power  it  does  not  get 
tired   but  stays  right   on   the  job. 

The  machine  Is  put  on  the  market  by 
R.  H.  Staley,  305  Unity  Bldg.,  Spring- 
field,  111. 


Hydrated  Lime  Makes  Waterproof  Concrete. 

The  city  of  Kingston,  Ont.,  built  a  gas 
holder  with  a  circular  concrete  wall  to 
hold  the  water  seal.  Poor  concrete  and 
poor  workmanship  caused  the  tank  to 
leak  so  badly  that  it  could  not  be  used. 
In  the  spring  of  1909  a  contract  was  given 
to  Lucius  E.  Allen,  of  Belleville,  Ont.,  and 
Edward  B.  Merrill,  of  Toronto,  two  civil 
engineers,  to  make  the  tank  water  tight 
and   they    proceeded    as    follows : 

The  vertical  wall  was  chipped  back  from 
three  to  six  inches  by  means  of  pneumatic 
chisels  and  hand  drills  and  the  old  con- 
crete surface  was  systematically  rough- 
ened and  cleaned  so  as  to  secure  the  thor- 
ough adhesion  of  the  new  concrete.  Spe- 
cial forms  made  on  the  principle  of  the 
stage  or  bridge  used  in  theatres  were 
made  and  the  work  of  laying  concrete 
was  carried  on  continuously  so  far  as 
possible,  a  complete  ring  being  placed  con- 
tinuously. 

The  wall  is  now  composed  of  a  3-lnch 
thoroughly  waterproofed  concrete,  propor- 
tioned 1-2-4  with  about  18  per  cent  of  high 
calcium  hydrated  lime  added  to  the  mass 
at  the  time  of  mixing.  The  materials  used 
were  Lehigh  Portland  cement,  clean  and 
well  graded  lake  sand,  crushed  limestone 
and  Crown  hydrated  lime.  Special  precau- 
tions were  taken  to  insure  thorough  tamp- 
ing of  concrete,  and  the  mixture  was  made 
sufficiently  wet  to  flow   freely. 

Within  three  months  from  the  time  work 
commenced  the  tank  was  placed  in  com- 
mission and  frequent  tests  have  since  been 
made  by  the  city  engineering  department, 
which  show  a  maximum  leakage  of  under 
ten  gallons  of  water  in  24  hours,  which 
may  be  accounted  for  by  evaporation  or 
al'sorption. 

The  holder,  having  now  been  in  constant 
use  for  several  months,   is  considered  sat- 


isfactory   from    every   standpoint,    and    the 
improvement  l.s  permanently  CDinpleted. 

The  Crown  hydrated  lime  Is  made  from 
limestone  98  per  cent  pure  calcium  car- 
bonate by  the  Marblehead  Lime  Co.,  1105 
-Masonic  Temple,  Chicago,  and  609  R.  A. 
Long  building,  Kan.sas  City.  Mo.,  who  use 
the  vacuum  process  of  hydration,  the  flrat 
successful  process  with  high  calcium  lime 
for  producing  a  dry  hydrate. 

'rii<<    I  nited    StatcM    Standard    Continuous 
Concrete   Mixer. 

The  accompanying  cut  shows  the  United 
States  Standard  continuous  concrete  mixer 
made  by  the  Ashland  Street  Range  and 
Manufacturing  Co.,  Ashland,  O.,  the  latest 
design  of  which  was  patented  August  17, 
1909. 

The  arrangement  of  hoppers  and  slides 
for  automatic  measurement  of  the  aggre- 
gates and  simultaneous  discharge  into  the 
mixer  can  be  seen  in  the  cut.  The  box 
for  measuring  cement  Is  seen  at  the  end. 


UNITED  STATES  STANDARD  CONTINUGV-S 
CONCRETE  MIXER. 

The  feed  from  these  hoppers  is  automatic 
and  accurate,  and  it  is  only  necessary  to 
keep  the  hoppers  and  the  cement  box  sup- 
plied with  sufficient   material. 

The  gasoline  engine,  mounted  on  the 
same  truck,  concentrates  the  power  and 
its  application  as  much  as  possible,  and 
the  box  which  encloses  the  engine  pro- 
tects it  from  the  dust  of  the  mixer. 

Full  information  about  the  mixer  and 
the  excellent  cement  building  block  ma- 
chine which  they  manufacture  will  be  sent 
by   the  company  on  request. 


The  Secrets  of  Cement. 

The  Superior  Portland  Cement  Com- 
pany, with  mills  at  Superior,  Ohio,  and  of- 
fices in  Cincinnati,  tells  all  its  secrets  in 
a  descriptive  booklet  now  in  press.  In 
other  words,  the  Superior  people  have 
nothing  to  hide,  telling  how  their  product 
is  made,  of  what  it  is  made  and  why  it 
will  last  for  ages  The  reader  takes  a 
little  journey  to  the  company's  mill,  where 
he  is  entertained  by  Mr.  J.  B.  John,  who 
built  and  operates  the  plant.  The  trip  Is 
illustrated  in  an  interesting  way  with  fine 
half-tones  and  has  an  educational  trend 
without  being  too  technical  or  too  in- 
involved    in    the    science    of    the    subject. 
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The  idea  is  to  tell  the  scientific  story 
of  Superior  in  a  popular  way.  The  book- 
let will  be  mailed  free  to  those  who  ask 
for  it 


The  Book  of  American  Municipalities. 

The  Book  of  American  Municipalities 
for  1909  has  just  been  issued  by  the  Muni- 
cipal Information  Bureau  of  Chicago, 
which  seems  to  have  a  close  connection 
with  the  League  of  American  Municipal- 
ities. It  contains  an  authentic  summary 
of  civic  progress  and  achievements.  It 
contains  full  data  from  83  of  the  larger 
cities  of  the  United  States,  prepared  ac- 
cording to  a  common  standard  form  by  a 
city  official  in  each  city,  and  is  a  val- 
uable means  of  comparison  of  the  results 
of  municipal  government  in  the  cities  list- 
ed. It  costs  $3.50  and  can  be  obtained 
of  the  Municipal  Information  Bureau,  95 
Dearborn  street,   Chicago,   111. 


The  Cheesman  Memorial. 

The     accompanying     photograph     shows 
the  Cheesman  Memorial,  a  handsome  park 


able  progress  has  been  made  in  this  field 
recently,  it  is  nevertheless  to  be  observed 
that  architects  and  builders  have  rather 
neglected  the  possibilities  of  concrete  in 
the  building  of  homes,  notwithstanding  the 
fact  that  a  concrete  house  offers  several 
advantages  of  fire-proofness,  permanency 
and  low  insurance.  In  this  connection,  it 
is  interesting  to  note  that  the  Pittsburg 
Architectural  Club  has  taken  steps  to  en- 
courage and  stimulate  the  interest  of  the 
architectural  profession  in  cement  house 
construction.  The  club  is  at  present  spon- 
sor for  a  competition  for  designs  for  a  ce- 
ment house  and  garage  which  is  attract- 
ing considerable  interest  among  architects 
throughout  the  country. 

The  competition  is  open  to  practically 
all  the  architects  in  the  country,  and 
prizes,  amounting  to  $500,  are  offered  by 
the  Universal  Portland  Cement  Co.,  of 
Chicago   and  Pittsburg. 

The  designs  will  be  exhibited  at  the 
fifth  annual  art  exhibition  at  the  Carne- 
gie   Institute   Galleries    at    Pittsburg,    and 


CHESSMAN  MEMORIAL,  DENVER,  COLO. 


structure  in  Denver,  Col.,  designed  by 
Mareau  and  Norton,  architects.  The  struc- 
ture is  of  white  marble  laid  up  in  stainless 
white  cement  mortar  and  the  surrounding 
walls,  railings,  balustrades,  etc.,  are  of 
concrete  made  with  white  cement.  The 
Medusa  white  cement  made  by  the  San- 
dusky Portland  Cement  Co.,  Sandusky,  O., 
was  used. 


Prizes  for  Desig^is  for  Cement  Houses. 

The  one  branch  of  concrete  construction 
which  seems  to  have  lagged  behind  the 
others  in  rapidity  of  development,  is  in 
residence    construction.      While    consider- 


will  probably  be  published  later  in  booklet 
form  by  the  cement  company. 

The   jury   will    consist   of : 

Mr.  Edward  Stotz,  president  Pittsburg 
Chapter  A.  I.  A. ;  Mr.  Henry  Hornbostel, 
dean  department  of  architecture,  Carnegie 
Technical  Schools ;  Mr.  Henry  McGood- 
win,  assistant  dean,  Carnegie  Technical 
Schools ;  Mr.  J.  Beatty  Orth  and  Mr.  D.  E3. 
Allison. 

In  making  the  reward  the  Jury  will  con- 
sider the  artistic  quality  of  the  designs, 
in  regard  to  the  materials  used,  the  ex- 
cellence of  the  plan,  and  the  practicability 
of    the    constructive    details,    and    will    en- 
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deavor  to  obtain  a  design  In  which  the 
Imagrlnatlon  and  Ideas  of  the  designer,  in 
regard  to  good  architecture,  are  practically 
and  successfully  worked  out. 

Drawings  are  to  be  delivered  flat  to  the 
Pittsburg  Architectural  Club,  Carnegie  In- 
stitute, Pittsburg.  Pa.,  not  latir  than  12 
noon.  February  16.  Detailed  Information 
can  be  obtained  by  addressing  the  club  or 
the   Universal    Portland   Cement   Co. 


The   Oiicagu   Quirk    Dumper. 

The  accompan>lng  cut  shows  the  Chi- 
cago quick  dumping  wagon  bed,  made  by 
the  Black  Manufacturing  Co.,  215  to  219 
West  Ohio  St.,  Chicago,  111.  It  is  a  wagon 
bed  which  can  be  mountt-d  on  the  ordinary 
wagon  wheels  and  frame  and  is,  as  Its 
name  suggests,  a  quick  dumper,  for  It 
opens  promptly  and  completely,  leaving  the 
smallest  possible  obstruction  to  the  fall 
of  the  material   In  the  box  and  no  oppor- 


proved  unsatisfactory  for  the  reason  that 
this  was  not  done. 

The  Initial  set  besrlns  soon  after  the 
mixing  of  the  cement  and  water  together, 
extending  from  two  to  four  hours  and  in 
this  time  the  silicates  are  formed  and  the 
strength  and  Impervlousness  of  the  stone 
depends  largely  on  this  early  crystalliza- 
tion of  these  .silicates.  The  quantity  of 
water  must  be  right.  Too  much  is  as  bad 
as  not  enough.  The  correct  amount  of 
water  Is  between  a  semi-wet  mix  and  a 
pouring  mix,  called  a  plastic  mix,  which 
complies  with  all  the  specifications  of 
architects  and   engineers. 

Now  this  hydraulic  ramming  of  a  plastic 
mixed  concrete  bringing  the  aggregates 
together  Into  close  union  thus  attaining 
the  necessary  density  and  obtaining  crush- 
ing strength  and  a  small  percentage  of  ab- 
.sorptlon  of  water. 

This    system   Is    not    new    as    for    years 


THE  CHICAGO  QUICK  DUMPER. 


tunity  for  It  to  clog  on  the  surfaces  of  the 
sides  or  bottom  of  the  box.  The  mecha- 
nism for  dropping  the  bottom  leaves  and 
rettirning  them  to  place  is  of  the  simplest 
and  can  be  seen  in  most  part  on  the  side 
of  the  bed  in  the  cut.  It  is  operated  by 
the  driver  without  leaving  his  seat.  Those 
attending  the  Chicago  Cement  Show  will 
find  the  company's  representatives  there 
and  can  also  see  the  wagons  at  the  ware 
rooms  and  in  use  in  the  city. 


The   Fisher   Power   Tamping   Block   Machine. 

The  Illustration  herewith  is  the  latest 
tj^e  of  a  power  concrete  block  machine, 
and  by  its  use  the  mortar  is  rammed  by 
heavy  hydraulic  pounding  displacing  the 
air  and  bringing  together  the  aggregates 
as  one  unit.  Water  is  necessary  to  the 
crystallization  of  cement  and  it  is  neces- 
sary to  use  some  power  that  will  bring  the 
aggregates  together,  permitting  the  ce- 
ment to  bond  them.  Many  efforts  have 
been    made    and     many    structures     have 


the  inventor  of  this  machine  has  had  be- 
fore the  public  a  powerful  ramming  hy- 
draulic press,  and  the  quality  of  the  prod- 
uct has  never  been  questioned.  But  the 
expense  of  manufacturing  this  machinery 
and  equipment  has  placed  It  beyond  many 
who  desired  to  use  It  and  to  the  produc- 
tion of  machlner>'  that  could  be  adopted 
and  used  by  those  desiring  a  true  con- 
crete, the  inventor  has  given  much  thought. 
His  system  and  raachlner>'  should  be  care- 
fully investigated  with  a  view  to  ascer- 
tain if  it  does  produce  a  product  with  these 
qualities,  placing  the  concrete  block  at  the 
head  of  the  building  product  of  our 
country. 

The  machinery  spoken  of  is  driven  by  a 
2-plunger  hydraulic  pump,  and  on  the 
gauge  is  regristered  the  power  of  the 
blows,  which  are  sufficient  to  displace  the 
air.  Around  the  center  strain  rod  is  pin- 
ioned a  table  mounted  on  wheels,  and  on 
this  table  are  fastened  three  mold  boxes, 
that   rotate   from   the   filling  table   to   the 
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press,  to  the  delivery,  and  then  again  to 
the  filling  table,  permitting  the  three  mold 
boxes  to  be  in  operation  all  at  the  same 
time,  one  receiving  the  load,  one  being 
pressed,  and  one  unloading,  tlie  operation 
requiring  about  one  minute.  Two  men 
are  sufficient  to  develop  a  large  produc- 
tion of  concrete  blocks  in  a  day's  work. 
The  mold  boxes  are  so  arranged  as  to 
make  a  face  either  down  or  up,  any  style 
of  one  or  two-piece  solid,  hollow  or  an- 
gular block.  Any  designed  face  pattern 
can  be  used  as  the  delivery  is  made  by 
bringing  the  front  side  over,  turning  the 
block  on  its  side,  resting  on  the  pallet. 
When  removed  it  frees  itself  from  the  pat- 
tern, making  a  convenient  and  easy  opera- 


FISHER  HYDRAULIC  BLOCK  MACHINE. 

tlon  outfit  with  a  capacity  suitable  to  its 
location  and  demand. 

The  inventor  of  this  machinery  has 
given  great  thought  combined  with  his 
knowledge  to  the  production  of  a  dense 
concrete  by  hydraulic  ramming,  and  to  the 
perfecting  of  a  machine  to  meet  all  the 
demands  of  the  concrete  block  manufac- 
turer. He  would  be  pleased  to  give  any 
information  regarding  this  machinery  to 
those  desiring  it.  Ask  for  a  catalogue  of 
the  Fisher  Hydraulic  Stone  and  Machin- 
ery Company,  26  Builders  Exchange  Bldg., 
Baltimore,   Md. 


Tests    of    Street    Cleaning    Machines    in    New 
York  City. 

The  Commissioner  of  Street  Cleaning  in 
New  York  City,  William  H.  Edwards,  has 
had  some  tests  of  street  cleaning  machines 
made  by  District  Superintendent  A.  F. 
Gunther,  as  a  basis  of  information  for  the 
consideration  of  contracts  for  the  next 
street  cleaning  season.  The  figures  in  the 
following  table  were  compiled  by  E.  D. 
Very,  the  engineer  of  the  department,  and 
are  selected  from  the  table  showing  the 
experiments  in  all  the  street  cleaning  dis- 
tricts because  the  districts  shown  in  the 
accompanying  table  are  the  only  ones  in 
which    the    squeegee    was    tested. 

The  pavements  are  asphalt,  granite  and 
wood  block,  gone  over  as  they  were  found. 


except  that  the  squeegee  was  used  on 
smooth   pavements   only. 

It  will  be  noted  that  the  squeegee  in 
every  case  cleaned  the  largest  number  of 
square  yards  per  day  and  in  every  case 
but  one  used  the  smallest  amount  of  water 
per    1,000   square   yards. 

This  machine  is  made  by  the  Kindling 
Machinery  Co.,  of  Milwaukee,  Wis.,  who 
will  give  full  information  about  it  and 
the  success  it  has  attained. 
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Make  of        ^ 
Machines.      ^ 

o  ^ 
6  g 

o  ® 

0"S  In 

Gallons  o 
Water  Us 
per  1,000 
Square  Yf 

District 

No.   2. 

American 
Connelly 
Sanitary    . 
Squeegee 

...35 
...23 
...47 
...20 

4 
2 
4 
2 

15,200 
16,800 
13,406 
21,247 

393 

480 
995 
404 

District 

No.  5. 

Byers    . . . 
Connelly    . 
Sanitary    . 
Squeegee 

.  .  .47 
.  ..14 
...28 
...18 

3 

2 
4 
2 

9,827 
28,980 
32,792 
47,491 

666 
328 
314 
153 

District 

No.  6. 

Connelly   . 
Sanitary    . 
Squeegee 

...23 
...31 
...15 

2 
2 
2 

26,689 
27,347 
68,948 

463 
385 
125 

District 

No.  7. 

Byers  .... 
Connelly   . 
Sanitary    . 
Squeegee 

...47 
...35 
..  .14 
...16 

2 
2 
4 
2 

15,137 
51,567 
28,234 
75,161 

675 

272 

371 

91 

District 

No.   9. 

Connelly    . 

Sanitary 

Squeegee 

...25 
..  .13 
...18 

2 
2 
2 

38,572 
25,522 
46.142 

273 
324 

121 

A  price  of  13  l-3c  per  1,000  gallons  is 
charged  by  the  city  of  New  York  to  the 
street  commissioner. 


A  Machine  for  Tapping  Water  Pipes  Under 
Pressure. 

The  high  state  of  development  of  the  au- 
tomobile Is  due  the  fact  that  men  inter- 
ested in  its  production  did  not  rest  when 
they  had  made  a  successful  machine. 
They  sought  to  better  It,  and  kept  on  bet- 
tering it  until  they  brought  It  to  its  pres- 
ent state. 

This  same  policy  has  brought  the  Muel- 
ler Water  Tapping  Machine  to  its  present 
high  efficiency.  The  late  H.  Mueller  was 
not  satisfied  with  merely  Inventing  and 
making  a  machine.  He  improved  it  and 
kept  on  improving  it,  each  time  adding  to 
its  effectiveness.  The  earlier  machines 
were  good,  so  good  in  fact  that  many  of 
them  are  still  In  use.  One  man  in  Texas 
bought  one  of  the  early  machines  in  1884. 
He  says  it  still  does  Its  work  and  Is  as 
good  as  ever,  even  though  it  lacks  the  im- 
provements that  have  been  made  since. 

The  Mueller  Water  Tapping  Machine  of 
today  embodies  all  the  original  points  of 
the  old  one,  but  it  has  advantageous  con- 
veniences  that  make  the  work  of  tapping 
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easier.  There  Is.  however,  nothing  Intrl- 
cato  about  a  Mufller  Water  Tapping  Ma- 
chine. Any  one  can  use  It  by  merely  fol- 
lowing directions.  After  the  body  has 
been  securely  fastened  to  the  main,  the 
boring  bar  holding  the  combined  drill 
reamer  and  tap  Is  Inserted  and  the  brass 
cap  securely  screwed  down.  The  gate  In 
the  machine  Is  opened,  the  feed  yoke  Is 
thrown  up  over  the  collar  and  the  ma- 
chine Is  ready  for  operation.  When  the 
main  has  been  tapped  the  tool  Is  backed 
out,  the  gate  closed  and  the  tool  removed. 
The  corporation  cock  then  takes  the  place 
of  the  tool  In  the  boring  bar,  and  is  Insert- 
ed in  the  body  of  the  machine  as  was  the 
tool.  The  advantage  of  this  is  obvious. 
The  corporation   cock   i)ni.«t  go  straight  to 


till 


MUELLER  W.\TER  PIPE  TAPPING 
MACHINE. 

the  tap.  It  is  just  like  re-lnserting  the 
tool  or  taking  a  wood  screw  out  and  put- 
ting it  back  in   the  same  hole. 

The  Mueller  Water  Tapping  Machine  is 
easily  handled,  but  it  has  plenty  of  weight 
to  withstand  the  heavy  strain  that  is  nec- 
essarily entailed  by  tapping  heavy  mains. 
Literature  giving  full  descriptions  of  these 
machines,  the  manner  of  operating,  etc., 
together  with  complete  Illustrations,  will 
be  furnished  on  request  by  either  the  De- 
catur, 111.,  or  New  York  office  of  the  H. 
Mueller   Mfg.    Company. 


Slide  Rule  for  Reinforced  Concrete  Slabs. 
The  slide  rules  are  becoming  so  nu- 
merous and  convenient  that  the  engineer 
can  safely  forget  his  computing  ability. 
The  latest  received  by  the  writer  is  the 
slide  rule  for  computing  reinforced  con- 
crete slabs,  designed  and  copyrighted  by 
Prof.  Arthur  W.  French,  C.  E.,  of  Worces- 
ter Polytechnic  Institute,  Worcester,  Mass. 
It  has  two  slides  and  three  fixed  scales. 
The  span   in   feet  of   the  slab,   the   factors 


for  simple  and  continuous  spans,  the  load 
ixr  square  foot,  the  bending  moment,  the 
total  slab  depth  and  the  area  of  cross  sec- 
tion of  the  reinforcing  steel  are  the  scales 
on  the  rules,  by  the  setting  of  which  one 
quantity  can  be  found  If  the  others  In  us 
equation  are  given.  On  the  scale  of  cross 
.section  of  reinforcement  are  also  given 
the  sizes  and  shop  nilmbers  of  expanded 
metal,  Clinton  cloth  and  A.  S.  &  W.  wire 
mosh  corresponding  thereto,  and  the  sizes 
of  square  bars  and  round  rods  for  spac- 
ings  of  4,  5  and  6  inches.  Thus,  given 
the  span,  load  and  slab  depth,  the  metal 
required  can  bo  taken  directly  from  the 
slide  rule,  and  any  other  arrangement  of 
known  and  required  quantities  can  be 
made  and  the  results  obtained  with  the 
same   case. 

The  rule  is  of  Inexpensive  construction 
and  Is  graduated  with  all  the  accuracy 
required  for  its  problems.  Its  price  is  $2. 
It  is  of  pocket  size,  4%  by  9  inches.  The 
back  carries  the  standard  formulas  and 
tables  of  sectional  areas  and  weights  of 
steel  per  fodt  width  and  per  square  foot 
of  slab  for  various  spaclngs  and  diameters 
of  rods  and  bars. 


Machinery  for  PavempntN  and  Roads. 

C.  B.  Smith,  the  chief  engineer  of  the 
Atlas  Dryer  Co.,  Cleveland.  C,  was  a  re- 
cent caller  at  the  office  of  Municipal  En- 
gineering. He  soon  imbues  a  listener  with 
his  own  enthusiasm  over  the  dryer  which 
his  company  is  selling  and  for  the  design 
of  which  he  is  most  largely  responsible, 
iand  is  quite  as  convincing  about  their  one- 
car  portable  asphalt  paving  plant. 

Mr.  Smith  is  not  satisfied  with  his  past 
successes  but  is  working  hard  on  some 
much  needed  machinery  for  road  building, 
with  the  chances  almost  unanimously  In 
favor  of   his  success. 


Trade  PnblicationH. 

Winnipeg.  Man.,  is  distributing  calen- 
dars and  maps  demonstrating  the  stra- 
tegic position  of  Winnipeg  in  the  com- 
merce  of   western   Canada. 

Tonindustrie  Zeitung,  the  standard  Ger- 
man publication  in  the  clay  and  cement 
industries,  has  issued  its  usual  annual  cal- 
en'lar  in  three  parts,  one  a  pocket  diary, 
one  a  handbook  of  information  from  the 
field  and  one  a  list  of  standard'  makers  of 
and   dealers   in   machinery   and    materials. 

The  offices  of  Advertising  and  Selling 
Magazine  have  been  moved  to  the  seventh 
floor  of  Masonic  Hall  Extension,  71  W. 
23rd  St.,   New  York  City. 

Part  six  of  "Building  Details,"  pub- 
lished by  Frank  M.  Snyder,  architect.  New 
York,    has  just   been   issued. 

The  Scofield  bar  for  reinforcing  con- 
crete Is  described  in  a  circular  Issued  by 
the  Scofield  Engineering  Co.,  Arcade 
BIdy..    Philadelphia,    Pa. 

Transite    Asbestos   Wood    is   the   subject 
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of  a  circular  of  the  H.  W.  Johns-Manville 
Co.,   New  York. 

Bulletin  No.  68  of  the  Universal  Port- 
land Cement  Co.  shows  a  miscellaneous 
lot  of  photographs  of  large  and  small 
work  in  which  Universal  Portland  cement 
has  been  used. 

Bitu-Mass  Paving  is  described,  with  the 
machine  for  laying  it,  in  a  booklet  of  the 
American  Paving  and  Manufacturing  Co., 
Indianapolis,   Ind. 

The  Weber-Duller  Co.,  Houston,  Tex., 
are  engineers  and  contractors  in  civil  hy- 
draulic and  sanitary  engineering.  They 
use  the  Thompson  system  of  garbage 
crematories,  which  they  are  now  putting 
before  all  the  municipalities  of  the  coun- 
try, since  the  Thompson  system  is  ap- 
plicable to  small  as  well  as  large  cities. 
They  use  the  Weber  system  for  construc- 
tion of  concrete  chimneys.  David  M. 
Duller,  C.  B.,  is  the  general  manager  of 
the  company.  He  will  send  pamphlets 
descriptive  of  these  two  systems  as  well 
as  of  other  classes  of  work  in  their  field. 

The  Chicago  Concrete  Tool  and  Spe- 
cialty Co.,  who  will  exhibit  at  the  Chicago 
Cement  Show,  issue  catalogue  F  of  bar- 
rows,   dump   carts   and   an   asphalt   cutter. 

The  Edison  Aggregate  describes  the 
Chelsea  dock  improvement  in  New  York 
City,  in  which  Edison  cement  was  used. 
The  piers  are  built  to  receive  the  largest 
ocean  steamers  and  the  land  entrances  and 
buildings  are  in  keeping  with  the  char- 
acter of  the  dock  work. 

The  latest  circular  of  the  Lehigh  Port- 
land Cement  Co.,  in  addition  to  a  number 
of  miscellaneous  pictures,  goes  into  de- 
tail regarding  the  Indiana  State  Tubercu- 
losis Hospital,  and  the  cover  is  a  repro- 
duction of  a  photograph  of  the  finish  of  the 
surface  of  the  concrete  foundations. 

Recent  publications  of  the  Jeffrey  Mfg. 
Co.,  Columbus,  O.,  are  Booklet  34  on  Jef- 
frey standard  elevator  buckets.  Booklet 
33  on  Jeffrey  wire  cable  conveyers.  Cata- 
log 69B  of  Jeffrey  screens,  and  Bulletin 
No.   17  of  Jeffrey  mine  locomotives. 

"Placing  Concrete  in  Freezing  Weather" 
is  the  title  of  T.  W.  K.  No.  4  issued  by 
the  Vulcanite  Portland  Cement  Co.,  Phila- 
delphia  and   New   York. 

Keuffel  and  Esser  Co.,  New  York  and 
Hoboken,  N.  J.,  issue  a  pocket  calendar 
and  a  solar  ephemeris  for  1910  as  re- 
minders of  their  business  as  dealers  in  in- 
Instruments  and  supplies  for  engineers, 
draftsmen  and  surveyors. 

The  American  Asphaltum  and  Rubber 
Co.,  Harvester  Bldg.,  Chicago,  111.,  has 
issued  a  handsome  booklet  showing  the 
successful  use  of  their  Pioneer  road  as- 
phalt for  making  roads  and  streets  and  the 
methods  of  construction.  Their  Pioneer 
reservoir  waterproofing  asphalt  and  Pio- 
neer mineral  rubber  pipe  coating  are  also 
very  successful,  and  all  three  have  passed 
the  experimental  stage. 


Trade  Notes. 


ASPHALT. 


Cleveland,  O. —  (Special.) — The  Atlas 
Dryer  Company  is  building  one  of  its  At- 
las one-car  portable  asphalt  paving  plants, 
1910  edition,  for  the  Metropolitan  Con- 
struction Company,  of  Kansas  City,  Mo. 
This  is  the  third  order  received  by  this 
company  fi-om  the  Metropolitan  Construc- 
tion Company. 

Reading,  Pa. — E.  B.  Ulrich,  city  engi- 
neer, recommends,  in  his  annual  report, 
the  purchase  of  an  asphalt  repair  plant. 

Pittsburg,  Pa. — The  board  of  reviewers 
has  begun  condemnation  proceedings  to 
acquire  property  for  a  site  for  a  munici- 
pal  asphalt   plant. 

Kansas  City,  Mo. — The  new  municipal 
asphalt  repair  plant  has  been  completed 
at  a  cost  of  $30,000. 

Wichita,  Kas. — Rackliffe  &  Gibson,  of 
St.  Joseph,  Mo.,  contemplate  establishing 
a  branch  office  here,  making  a  specialty 
of   Hassam  paving. 

BRICK. 

Crawfordsville,  Ind. — Fremont  Alfrey, 
who  has  purchased  100  shares  of  stock  of 
the  Standard  Brick  Co.,  contemplates 
building  new  kilns  and  making  other  im- 
provements. 

CEMENT. 

Birmingham,  Ala. — The  cement  plant 
under  course  of  construction  at  Ragland 
is  about  completed.  Plans  are  being  made 
by  C.  W.  Hill  &  Co.,  engineers,  for  an  ad- 
dition to  the  plant,  which  the  promoters 
fell  convinced  is  necessary,  owing  to  the 
growth  of  the  demands  for.  cement  since 
they  began   the   construction   of   the  plant. 

Easton,  Pa. — The  Alpha  Portland  Ce- 
ment Co.  held  a  special  meeting  Jan.  20, 
1910.  at  Alpha,  N.  J.,  to  consider  a  propo- 
sition to  merge  the  Alpha  Portland  Cement 
Company  with  the  Cement  Mfg.  Company. 
The  latter  company  was  recently  formed 
to  take  over  a  portion  of  tlie  property  of 
the  Alpha   Portland   Cement   Company. 

Omaha,  Neb. — The  Nebraska  Portland 
Cement  Company  will  make  its  headquar- 
ters in  this  city.  The  company's  manu- 
facturing plant  will  be  established  at  Su- 
perior, Nuckolls  county,  a  railway  center 
for  southern  Nebraska  and  northern  Kan- 
sas. The  capacity  of  the  plant  will  be 
2,500  barrels  daily.  The  testing  labora- 
tories of  the  company  will  be  located  at 
Kansas  City. 

Kansas  City,  Mo. — Negotiations  are  in 
progress  for  the  merging  of  the  cement 
plants  at  lola,  Kas.,  Dallas,  Tex.,  South 
Pittsburg,  Tenn.,  Des  Moines,  la..  Inde- 
pendence, Kas.,  and  Neodesha,  Kas. 

The  Sandusky  Portland  Cement  Co.,  of 
Sandusky,  O.,  reports  its  pure  white 
stainless  Portland  cement  used  on  the 
following  important  jobs :  Hospital,  Ellis 
Island,  N.  Y.  ;  Emigrants'  Bank,  New 
York  City  ;  National  Museum,  Washington, 
D.  C. ;  Alfred  Washington's  residence, 
Glencoe,  III. ;  Providence  Hospital,  Seattle, 
Wash. ;  Sou  lard  Public  Baths,  St.  Louis, 
Mo.  ;  Mrs.  Robt.  Stafford's  estate,  Hunt- 
ington, L.  I. ;  H.  R.  H.  Prince  of  Wales' 
racquette  court,  at  Marlborough  House ; 
O.  C.  Barber's  estate,  Barberton,  O. 

Their  Medusa  waterproof  compound  was 
used  in  the  following:  Naval  Y.  M.  C.  A. 
basement  and  swimming  pool,  Norfolk, 
Va. ;  Rainier-Grand  Hotel  extension  base- 
ment, Seattle,  Wash. ;  Butler  Bldg.,  San 
Francisco,  Cal.,  basements  80  feet  below 
sea  level ;  Western  Union  Newspaper 
Bldg.,  Chicago,  111. ;  swimming  pool,  Uni- 
versity of  Minnesota,  Minneapolis,  Minn. ; 
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large  building,  31st  and  5th  ave..  New 
York,  being  waterproofed  by  the  Hedden 
Construction  Co.  ;  Soulard  Public  Baths, 
St.  Louis,  Mo.;  Gary  Light,  Heat  & 
Water  Co.,  power  building,  Gary,   Ind. 

CONCKETE    BLOCKS. 

Indianapolis,  Ind. — The  Indiana  Con- 
crete and  Machinery  Co.  has  been  incor- 
porated to  conduct  a  general  concrete  and 
machinery  business,  by  Carey  L.  Smith, 
Henry  Bowser  and  James  C.    Hill. 

Galveston,  Tex. — The  Gulf  Concrete  Ce- 
ment Company  has  been  incorporated  by 
Capt.  Alf  Bryde  and  Daniel  Wallis,  of  this 
City,  who  will  soon  establish  Industries  in 
Galveston,  Harris  and  other  counties  in 
this  state  for  the  manufacture  of  concrete 
piling.  The  company  will  use  methods 
and  patents  controlled  by  the  Portland, 
Ore.,    Cement    Pile   and   Equipment   Co. 

Windom,  Minn. — The  removal  of  the  ce- 
ment tile  plant  of  Mr.  Doolittle,  of  Web- 
ster City,  la.,  to  this  city  is  under  consid- 
eration, providing  $5,000  worth  of  stock 
in  the  company,  to  be  organized,  is  taken 
by  the  citizens. 

Columbus  Junction,  la. — E.  A.  Shaver, 
of  Wellman,  la.,  will  establish,  during  next 
summer,  a  cement  brick  and  tile  plant 
here. 

PURCHASE   OF    MATERIALS. 

Lansford,  Pa. —  (Special).  Edward  J. 
Jones  advises  us  that  he  Is  in  the  market 
for   100,000   paving  brick. 

Jasper,  Ala. —  (Special.) — J.  R.  Smith, 
C.  E.,  desires  prices  on  materials  for 
paving  sidewalks  and  streets. 

PURCHASE   OF   MACHINERY. 

Lansford,  Pa. —  (Special).  Edward  J. 
Jones  advises  us  that  he  is  In  the  market 
for  three  steam  rollers  and  two  cement 
mixers. 

Doon,  la. —  (Special).  John  Swimmy 
advises  us  that  he  Is  in  the  market  for  a 
concrete  mixer. 

Jasper.  Ala. —  (Special.) — J.  R.  Smith, 
C.  E.,  advises  us  that  he  desires  to  pur- 
chase machinery  and  tools  for  con- 
structing sewers. 

LIGHT,   HEAT   AND    POWER. 

New  York  City. — The  Hartwlck  Power 
Co.  has  been  incorporated  to  manufacture 
electricity  for  light,  heat  and  power.  The 
incorporators  are  Lawrence  J.  Mayer,  216 
W.  100th  St.:  and  Carleton  Bune,  244  W. 
57th  St..  New  York  City;  Frank  L.  Hil- 
ton. 11  Bentley  ave.,  Jersey  City,  N.  J. 

Houston.  Tex. — The  Houston  Gas  Bill 
Reducing  Company  has  beon  incorporated 
by  J.  C.  Robinson,  H.  T.  Fisher  and  C.  I. 
Peckham. 

MISCELLANEOUS. 

Fulton,  N.  Y. — The  Fred  Pierce  Sand  Co. 
has  been  incorporated  to  sell  sand,  gravel, 
stone  and  building  materials,  by  George  F. 
Stackhouse,  16  New  st,  East  Orange,  N. 
J.;  Albert  M.  LeMessuler,  215  Elk  St..  Sy- 
racuse, N.  Y. ;  Claude  E.  Gurle,  512  Broad- 
way, Ftilton,  and  others. 

Pindlay,  O. — The  Buckeye  Traction 
Ditcher  Co.  contemplates  building  an  addi- 
tional   factory. 

Dallas,  Tex. — The  General  Fire  Ex- 
tinguisher Co.  has  been  incorporated  by 
Richard  W.  Finley.  Sidney  S.  Smith  and 
James   W.    Conaway. 

Allentown.  Pa. — The  Catasaqua  Con- 
struction Co.  has  been  organized  to  con- 
struct bridges,  sidewalks  and  roads,  by 
Alvln  J.  Hoffman,  William  A.  Follweiler, 
Samuel  A.  Wenrich  and  Calvin  D.  Peters. 


I'atentH  on  Concrete  ToHta  and   Poles. 

879,076.  Post  Mold.  Jonas  H.  Wiest, 
Indianapolis,    Ind. 

881,747.  Artinclal  Stone  Fence.  Louis 
Townsend,   Evansvllle    Ind. 

882,1. "51.  Concrete  Fence  Post.  Frank- 
lin P.  Van  Hook,  Normal,  III. 

882,439.  I'ence  Post  Mold.  Jordan  D. 
Williams.  Indianapolis,  Ind. 

883,005.  Post.  John  H.  Doddridge, 
Vincennes,    Ind. 

883,022.  Cement  Post  Chas.  Hom- 
shaw.  Port  Huron,   Mich. 

883,491.  Fence  Post  (concrete).  Louia 
H.   Scott.   Princeton,   III. 

883,569.  Mold  for  Fence  Posts.  Har- 
vey H.   Rodgers,   Good   Hope,   O. 

883,913.  Fence  Post.  Geo.  W.  Pyle, 
Geneva,   Ind. 

884,171.  Pole  (reinforced  concrete). 
Dledrlch  W.  Krellwitz,  St.  Catharine's, 
Ont,   Can. 

884,502.  Fence  Post  Mold.  Chas.  F. 
Kyser,  Saranac,   Mich. 

887,206.  Mold  for  Forming  Artificial 
Stone  Posts.  John  E.  Logan,  Kansas  City. 
Mo. 

887,498.      Concrete  Fence  Post.     Henry 

A.  McEIhlnney,  Detroit,  Mich. 

887,796.  Means  for  Protecting  Poles, 
Piles  and  Posts  from  Decay.  Edward  R 
Harang,  Chicago,  111. 

888,719.  Fence  Post.  Chas.  A.  Men- 
denhall.  Farmland,  Ind. 

889,091.  Mold  for  Posts.  Harvey  Bal- 
linger,  Marion,  Ind. 

891,246.  Post  (concrete).  Hiram  H. 
Grissom,  Balbec,  Ind. 

892,592.  Post  and  Tile  Mold.  Frank 
and  Chas.  J.  Helm,  Traverse  City,  Mich. 

892,826.  Reinforced  Concrete  Post.  Ira 
L.   Graham,   Payne,   O. 

892,880.  Pole  (wood,  steel  and  con- 
crete).    Robert  S.  Orr,  Pittsburg,  Pa. 

893,156.  Fence  Post.  Harry  M.  Fewins, 
W'oodbine,  la. 

893,734.     Cement  Post  Fastener.     Chaa 

B.  Ingraham   and   Aurel   L.    Moser,    Lau- 
rel,  la. 

894,794.  Fence  Post.  Jas.  H.  Hufford, 
Muncle,  Ind. 

895,691.  Fence  Post  Molding  Appa- 
ratus.    Louis  H.  Scott,  Princ<=^ton,  111. 

895,981.  Fencing  Fastener  for  Fence 
Posts.  Jeremiah  J.  Dickson,  Indianapo- 
lis. Ind. 

S97,632.  Concrete  Fence  Post  C^as. 
Kubach,  Abilene,  Kans. 

S97.773.  Fence  Post.  Arnold  Pagel, 
Racine,  Wis. 

898,671.  Apparatus  for  Molding  Bases 
on  Fence  Posts.  Marshall  C.  Munn,  Syca- 
more, m. 

899,416.  Multiple  Mold  for  Fence  Post& 
Chas.  Kubach.  Abilene,   Kans. 

901,449.  Metal  Reinforced  Concrete 
Post.     Lemuel  J.   Husted,   Denver,   Col. 

904,098.  Mold  for  Fence  Posts.  Jesse 
B.   Storms,  Albion,  N.  Y. 

904.487.  Fence  and  Hitching  Post  (con- 
crete).    Wm.  H.  Kessler.  Merwin,   Mo. 

905,794.  Method  of  Constructing  Fence 
Posts.     Zachary  T.  Crego,  Columbus,  O. 

907,494.  Mold  (for  concrete  posts). 
Frank  B.  Harding  and  John  J.  Brubeck, 
Rockvllle,   Ind. 

909,875.  Mold  for  Making  Cement 
Fence  Posts.  Joseph  M.  Denning,  Cedar 
Rapids,  la. 

910,620,  910,621.  Post  and  Brick  Molds. 
C^-rus  S.  Wert.  Kendallville,  Ind. 

910,843.  Reinforced  Concrete  Post  Jas. 
Needs,  Fakenham,  Eng. 

911,584.  Concrete  Fence  Post  Harley 
L.  Ford.  Ottumwa,  la. 

912.249.  Machine  for  Molding  Bases 
Upon  Fence  Posts.  Chas.  S.  Long,  Au- 
rora, HI. 
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RAVING. 


Springfield,  Mass. — Arthur  A.  Adams, 
superintendent  of  streets,  ■  in  his  annual 
report  asks  for  a  larger  appropriation  for 
streets  during  the  next  year. 

CONTEMPLATED   WORK. 

Norfolk,  Neb. — Norfolk  ave.  will  be 
paved. 

Lestershire,  N.  T. — Paving  is  contem- 
plated for  Main  st. 

Neenah,  Wis. — Concrete  paving  is  con- 
templated in  Sherry  st. 

Alton,  111. — About  2  miles  of  brick  pav- 
ing is  contemplated. 

Daj'ton,  O. — Paving  is  contemplated  for 
Germantown    st. 

Dundee,  Neb. — Asphalt  and  other  pav- 
ing  is   contemplated   next   spring. 

Fond  du  Lac,  Wis. — Cement  paving  is 
contemplated  in  Armory  and  Sixth  sts. 

Kent,  Wash. — Brick  paving  is  contem- 
plated for  Front  st.  and  Meeker  ave. 

Denton,  Tex. — The  macadamizing  of  E. 
Hickory  st.  is  again  being  urged. 

Marion,  la. — Resolutions  have  been 
passed   for   paving   13    blocks   of   streets. 

Webster  City,  la. — Council  will  soon 
take  up  the  question  of  paving  extensions. 

San  Diego,  Cal. — Plans  and  specifica- 
tions have  been  prepared  for  repaving 
H  St. 

Ames,  la. — Creosoted  wood  block  paving 
is  contemplated  for  Onondaga  st. 

Pasadena,  Cal. — Brick  paving  is  con- 
templated for  S.  Pasadena  ave. 

Eagle  Grove,  la. — The  city  council  con- 
templates paving  6  blocks  of  Broadway. 

Reading,  Pa. — Paving  is  proposed  for 
Spruce  and   Chestnut   sts.      Mayor   Rick. 

Binghamton,  N.  T. — New  macadam 
paving  is  contemplated  for  Front  st.  this 
year. 

Harrisburg,  Pa. — Mayor  Meals  is  in  fa- 
vor  of  paving  the   street   intersections. 

Escanaba,  Mich. — Additional  asphalt 
paving  is  contemplated  in  N.  Mary  and  S. 
Mary  st. 

Vinton,  la. — Council  has  appointed  a 
committee  to  investigate  the  paving  ques- 
tion. 

Tonowanda,  N.  Y. — A  petition  is  being 
circulated  asking  that  Morgan  st.  be 
paved. 

Harvard,  111. — The  question  of  paving 
several  streets  is  being  considered  by  the 
council. 

Willimantic,  Conn. — The  mayor  recom- 
mends, in  his  annual  message,  the  paving 
of  Main  st. 

Scranton,  Pa. — The  residents  in  North 
Park  are  in  favor  of  paving  Electric  st. 
with  asphalt. 

Oceanside,  Cal. — Plans  are  being  pre- 
pared for  constructing  a  macadam  boule- 
vard  in  Hill   St. 

Eveleth,  Minn. — Plans  will  be  prepared 
by  cv.  engrr.  Austin  for  paving  6  blocks  of 
Grant  ave. 

flarlan,  la. — Paving  is  contemplated  for 
the  public  square  and  the  streets  leading 
to   the   depot. 

Duluth,  Minn. — Bids  will  probably  be 
asked  in  March  for  paving  E.  Superior  st. 


and  Lake  and  1st  aves.  R.  Murchison, 
elk.  B.   P.  W. 

Beloit,  Wis. — About  1  mile  of  brick  pav- 
ing is  proposed  for  Prairie  ave.  Robt. 
Caldwell,   cy.   engr. 

Greenview,  111. — The  construction  of 
more  concrete  sidewalks  is  contemplated 
next    spring    and    summer. 

New  Orleans,  La. — Bitulithic  paving  is 
contemplated  for  Prytania  st.  and  granite 
blocks  for  Hurst  st. 

Menasha,  Wis. — Plans  have  been  pre- 
pared for  constructing  concrete  paving  in 
Racine  and  other  streets. 

Platteyille,  Wis. — Plans  will  be  prepared 
for  paving  Main  st.  with  brick.  P.  D. 
Hendershot,    Jr.,    cy.    elk. 

Elizabethtown,  N.  Y. — Brick  paving  is 
contemplated  for  the  main  street  in  the 
village   of   Lake   George. 

Irvington,  N.  J. — An  ordinance  has  been 
passed  providing  for  flagging  Laurel  ave. 
\y.  L.   Glorieux,   mayor. 

Pekin,  111. — The  property  owners  in  Park 
ave.  have  decided  in  favor  of  brick  pav- 
ing with  cement  filler. 

Greensville,  Tenn. — Voted  to  issue  bonds 
for  constructing  3%  mis.  of  streets  in  this 
city.     Pike  comrs. 

York,  Pa. — The  property  owners  in 
Duke  St.,  between  Philadelphia  and  Mar- 
ket  sts.,   are  in  favor  of  repaving. 

Des  Moines,  la. — Plans  and  specifica- 
tions are  being  prepared  and  bids  will  be 
asked   soon    for  paving   21    streets. 

South  Omaha,  Neb. — Specifications  have 
been  submitted  for  paving  39th  ave.  and 
39th  St.  with  Purington  brick. 

Eldora,  la. — Council  is  considering  the 
question  of  constructing  about  1  mi.  of 
creosoted  wood  block  or  brick  paving. 

Hamilton,  Ont. — Voted  to  issue  $2  00,000 
bonds  for  asphalt  paving  on  concrete  base. 
J.  A.  Macallum,  cy.  engr. 

Lebanon,  Pa. — An  ordinance  has  been 
passed  providing  for  an  appropriation  of 
$1,000  for  improving  and  macadamizing 
7th  St. 

Elkhart,  Ind. — A  resolution  has  been 
adopted  for  improving  S  2nd  st.  and  Red- 
ding ave.     Objections  will  be  heard  Feb.  7. 

Lincoln,  111. — A  petition  is  being  circu- 
lated asking  that  Kickapoo  st.  be  paved 
with  mineral  rubber  asphalt  instead  of 
brick. 

Tacoma,  Wash. — Council  voted  to  con- 
struct cement  sidewalks  in  S.  10th  and 
other  streets,  and  pave  6th  ave.  with  as- 
phalt. 

Tucson,  Ariz. — The  mayor,  in  his  an- 
nual message,  recommends  the  paving  of 
the  streets  in  the  business  section  of  the 
city. 

Pasadena,  Cal. — A  contract  will  be  let 
in  about  3  weeks  for  paving  Broadway  st. 
with  vitrified  brick.     Heman  Dyer,  cy.  elk. 

Peoria,  111. — Brick  paving  on  concrete 
base  is  contemplated  for  S.  Garfield  ave. 
and  W.  Armstrong  st.  Objections  will  be 
heard   Feb.    7. 

Ames,  la. — Council  will  take  final  ac- 
tion Feb.  21  on  the  proposed  paving  of 
Onondaga  and  othor  streets  with  creosoted 
wood  blocks. 

Los  Angeles,  Cal. — A  contract  will  be 
let  soon  for  constructing  about   3   mis.  of 
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the  Los  Felix  road,  from  Hollywooil  to 
San    Kornando. 

UaleiKh.  N.  C. — An  ordinance  has  been 
passed  providing  for  brick  paving  In  Fay- 
etteville  and  Martin  sts.  and  the  streets 
about  Capitol   Square. 

Appleton,  Wis. — Plans  will  be  submitted 
to  the  city  council  Feb.  2  for  about  |50,- 
000  worth  of  street  paving.  C.  H.  Vinal, 
cy.  engr. 

Spoicane,  Wash. — Plans  have  been  com- 
pleted for  grading,  curbing  and  construct- 
ing sidewall<s  in  Itich  ave.  and  for  paving 
Howard  St.   with  briclt. 

Oconomowoc,  ^\■is. — Plans  have  been 
prt'pared  for  paving  N.  Main  and  Milwau- 
kee sts.  with  cement  concrete,  vitrified 
brick  and  creosoted  wood  blocks. 

Newton,  la. — The  city  council  has  /li- 
rected  the  city  solicitor  to  prepare  reso- 
lutions for  constructing  about  45  blocks  of 
new  paving  next  summer. 

Altoona,  Pa. — In  his  annual  message  the 
mayor  recommends  $100,000  for  continuing 
the  street  paving,  and  $7  5,000  for  resur- 
facing wornout  asphalt  paving. 

Chicago,  111. — The  bd.  of  local  Impvts. 
has  deferred  final  action  until  April  20  on 
the  formal  petition  for  widening  Michigan 
ave.  as  a  surface  boulevard. 

Rock  Island,  III. — Ordinance  are  pro- 
posed providing  for  36  blocks  of  new  brick 
and  asphalt  paving,  at  a  cost  of  $172,- 
121.90.     G.   W.   McCaskrin,   mayor. 

Rock  Island,  III. — The  property  owners 
in  11th  ave.  from  9th  to  22nd,  are  urging 
the  revival  of  the  ordinance  for  paving 
with   asphalt. 

Galveston,  Tex. — The  comr.  of  sts.  has 
been  directed  to  ask  for  bids  for  paving 
25th  St.  from  Avenue  A  to  AMnnie  st.  with 
vitrified  brick.     Mayor  Fisher. 

.Atlantic  City,  X.  J. — The  city  engineer 
has  bten  directed  to  prepare  plans  and 
specifications  for  paving  Hammock  ave. 
and  other  streets  with  bitulithic  or  other 
material. 

Crawfordsvllle,  Ind. — A  resolution  has 
been  passed  providing  for  the  construc- 
tion of  cement  sidewalks  in  Water  st.  from 
Market  to  College.  Fred  B.  Robinson, 
cv.  elk. 

South  Orange,  N.  J. — John  F.  Mc- 
Donough,  chmn.  st.  com.,  has  recommend- 
ed that  the  streets  of  this  village  be 
treated  with  oil  next  summer  instead  of 
being  sprinkled   with  water. 

Sheboygan,  Wis. — The  bd.  of  pub.  wks. 
recommends  vitrified  brick  paving  and 
stone  curbing  in  S.  Water  and  other 
streets,  and  macadam  paving  in  Mary- 
land ave.   and  other  streets. 

Bloomington,  111. — Brick  paving,  stone 
curbing  and  cement  and  asphalt  filler  are 
contemplated  for  Jefferson,  Evans.  Main. 
Grove,  Gridley,  Washington  and  Madison 
sts.     Cy.   engr.   Folsom. 

Milwaukee,  Wis. — The  property  owners 
in  Holton  St..  from  Reservoir  to  North 
ave.,  voted  to  circulate  three  petitions,  pro- 
viding for  bitulithic,  creosoted  blocks  and 
Kettle  river  sandstone. 

Des  Moines,  la.' — The  city  council  will 
take  final  action  Feb.  7  on  creosoted  wood 
block  paving  in  8th  st.,  cement  curbing  in 
Clark  and  42nd  sts.  ;  asphalt  paving  In 
42nd   St.  ;   cement   curbing   in    35th    st. 

Wichita.  Kas. — The  property  owners  in 
S.  Lawrence  ave.  advocate  bitulithic  pav- 
ing for  a  distance  of  •%  mi.  Resolutions 
have  been  passed  for  paving  Roosevelt 
ave.  with  brick  blocks  :  1st  st.  with  creo- 
soted wood  blocks ;  Circle  Drive,  brick 
blocks. 

Wauseon,  Wis. —  (SpeciaH.  O.  A.  Wenn- 
berg,  asst.  cy.  engr.,  says  that  city  coun- 
cil, at  its  regular  meeting,  held  Jan.  4, 
directed  B.  C.  Gowen,  cy.  engr.,  to  prepare 
plans  and  specifications  and  submit  them 


at  a  special  meeting  of  the  council  to  be 
h<ld  Jan.  19.  for  the  construction  of  about 
2110,000  sq.  yds.  of  brick  or  cno.soted  wood 
block  pavement.  The  contract  will  be  let 
in  March. 

CONTRACTS  TO   BE    LET. 

Normal,  111— Bids  are  a.sked  until  Feb 
5   for  paving  Broadway.     Bd.  local  impvts. 

Oconomowoc,  Wis.— Bids  are  asked  un- 
1'    W         ^^    ^"'"    ''"P''°^'"S   Collins    St.    B. 

Ocean  Park,  Cal.— Bids  are  asked  until 
April  1   for  a  steam  road  roller.     Cy    coun 

Norfolk,  Va.— Bids  are  asked  until  Feb. 
S  for  repaving  Granby  and  Chapel  st.s. 
with  smooth   material. 

,-  w'-oT'l"'-  ^J'nn.— Bids  are  asked  until 
leb  21  for  the  Birch  Lake  ave.  road.  Ed. 
is.    Krahmer,  co.   audt. 

r.  'yio'iticollo,  Ind. — Bids  are  asked  until 
i"eb.  8  for  constructing  stone  roads.  A  G 
!•  isher,   co.   audt. 

Cincinnati,  O. — Bids  are  a.sked  until  Feb 
1 1  for  improving  certain  roads.  Fred 
IJreihs,   elk.   co.   comrs. 

Kentland,  Ind. — Bids  are  asked  until 
Feb.  7  for  constructing  a  macadam  road. 
Elmer   R.   Bringham,  co.  audt. 

Kearney,  Neb. — Bids  are  asked  until 
Feb.  16  for  improving  5y.  mis.  of  dirt 
road.     E.  A.  Miller,  co.  audt. 

Jefferson  Barricks.  Mo. — Bids  are  asked 
until  Feb.  5  for  constructing  roads,  walks 
etc.,  here.     Capt.  Stanley  H.  Ford,  Q.  M. 

Gibson,  N.  C. — Bids  are  asked  until  Feb. 
I  for  constructing  2.7  mis.  of  sand  and 
clay  roads.  J.  C.  Mason,  chmn.  co.  road 
com. 

Gordon,  Ala. — Bids  are  asked  until  Mar. 
lo  for  constructing  51  mis.  of  graded  road 
m  Houston  county.    W.  J.  Parish,  co.  comr. 

Moline,  III. — Bids  are  asked  until  Mar. 
1  for  constructing  driveways,  etc..  in  part 
of  Riverside  cemetery  detached  for  park 
purposes. 

Palatka,  Fla. — Bids  are  asked  until  Feb. 
5  for  constructing  a  hard-surfaced  road. 
S.  Woren,  elk.  bd.  trustees  for  co.  bds., 
722  Water  st. 

Pipestone,  Minn. — Bids  are  asked  until 
Feb.  25  for  removing  obstructions  at  the 
falls  and  improving  the  highwav  to  the 
cemetery.     Wm.    S.    Campbell,   supL 

Raleigh,  N.  C. — Bids  are  asked  until 
Feb.  2  for  constructing  25.000  sq.  yds.  of 
brick  paving  in  Fayetteville  and  other 
streets.     R.  B.  Seawall,  cy.  engr. 

CONTRACTS    AWARDED. 

Kendallville,  Ind. — The  contract  for  pav- 
ing was  awariied  to  Fred  Hoffman,  of 
Rochester,   for  $40,625. 

Fulton,  N.  Y. — The  contract  for  paving 
N.  1st  St.  was  awarded  to  J.  A.  Fitch,  of 
this  city,  for  $9,055. 

Portland,  Ore. — The  contract  for  28,000 
sq.  yds.  of  bitulithic  paving  was  awarded 
to  the  Warren  Construction  Co. 

Ironton,  O. — The  Ironton  Construction 
Co.  was  awarded  the  contract  for  paving 
4th   St.   with   brick,   for  $12,859. 

East  St.  Louis,  111. — The  Myers  Con- 
struction Co.  was  awarded  the  contract  for 
improving   25th    st.    for    $16,301. 

Millvale,  Pa. — John  Battenfield  &  Son, 
of  this  city,  was  awarded  the  contract 
for  grading,  curbing  and  paving  Sample  st. 

Ligonier,  Ind. — The  contract  for  pav- 
ing with  Nelsonville  block  was  awarded 
to   Trlpett  &   Son,   of  Peru,    for   $13,320. 

Winnetka.  III. — The  contract  for  street 
improvement  here  was  awarded  to  James 
Cape  &  Sons,  of  Racine,  Wis.,  for  about 
$20,000. 

Wharton,  Tex. — The  contract  for  drain- 
ing and  curbing  around  the  public  square 
was  awarded  to  E.   E.  Carson,   for  $3,400. 

Salt     Lake    City,    Utah — Contracts     for 
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paving  9th  East  st.  and  1st  ave.  have 
been  awarded  to  P.  J.  Moran,  for  $151,- 
474.47. 

Winston,  N.  C. — The  Atlantic  Bitulithic 
Co.  secured  the  contract  for  constructing 
6,700   sq.   yds.   of  bitulithic  paving. 

Davenport,  la. — The  McCarthy  Improve- 
ment Co.  was  awarded  the  contract  for 
all  the  brick  paving  ordered  in  certain 
streets. 

Mobile,  Ala. — The  Jett  Brothers  Con- 
tracting Co.  was  awarded  the  contract, 
Jan.  6,  for  paving  Water  st.  with  cement, 
for   $5,4.38.98. 

San  Diego,  Cal. — The  contract  for  pav- 
ing Union  and  Front  sts.  was  awarded  to 
the  Fairchild-Gilmore-Wilton  Co.,  at  16.3 
cts.   a  sq.   ft. 

South  Bend,  Ind. — The  contract  for  pav- 
ing Prairie  st.  with  brick,  comprising  30,- 
922  sq.  yds.,  was  awarded  to  H.  M. 
Barnes,  for  $56,000. 

Fort  Worth,  Tex. —  (Special).  The  Texas 
Bitulithic  Co.  was  awarded  the  contract 
for  paving  Missouri  and  College  aves.  with 
bitulithic. 

Guthrie,  Okla. — The  contract  for  pav- 
ing Washington  st.  with  asphalt  was 
awarded  to  the  J.  F.  Hill  Paving  Con- 
struction Co.,   at   $1.94%    a  sq.   yd. 

Houston,  Tex. — A.  T.  Lucas  was  award- 
ed the  contract  for  constructing  brick  pav- 
ing in  Washington,  San  Jacinto,  Travis 
and  Main  sts.,   for  $32,152. 

Puyallup,  Wash. —  (Special).  The  con- 
tract for  constructing  19,000  sq.  yds.  of 
bitulithic  paving  was  awarded  to  the  War- 
ren  Construction   Co. 

Ford,  Mich. — The  contract  for  construct- 
ing Metropolitan  brick  paving  in  Biddle 
ave.  was  awarded  to  J.  E.  Conley  &  Co., 
of  Dayton,   O.,  for  $65,000. 

Sumter,  S.  C. — The  contract  for  con- 
structing about  4,000  sq.  yds.  of  cement 
sidewalks  was  awarded  to  J.  D.  McGee, 
of  Greenville,   at   89   cts.   a  sq.   yd. 

Little  Rock,  Ark. — The  contract  for  pav- 
ing W.  8th  St.  with  macadam,  with  as- 
phalt binder,  was  awarded,  Jan.  5,  to  M. 
D.  L.   Cook,  of  this  city,  for  $13,068. 

El  Paso,  Tex. —  (Special).  The  contract 
for  constructing  9,170  sq.  yds.  of  bitu- 
lithic paving  in  S.  Orange  st.  was  awarded 
to  the  Texas  Bitulithic  Co. 

Logansport,  Ind. — The  contract  for  con- 
structing a  new  sidewalk  on  the  east  side 
of  Cicott  st.  bridge  across  the  Wabash 
river  was  awarded  to  S.   S.   McKinney. 

Lenoir,  N.  C. — The  contract  for  grading 
and  macadamizing  about  3  mis.  of  road 
near  here  has  been  awarded  to  Hart  & 
McAbee,  of  Hickory,  N.  C,  for  about 
$25,000. 

Schenectady,  N.  T. — The  contract  for 
paving  Altamont  ave.  was  awarded  to  the 
Union  Paving  Co.,  525  State  St.,  at  $2.20 
a  sq.  yd.  for  asphalt,  and  $2.42  for  brick. 

Newbern,  N.  C. — The  contract  for  con- 
structing about  45,000  sq.  yds.  of  brick 
paving  was  awarded  to  Rowe  &  Page,  of 
Charleston,  S.  C,  at  $1.41  a  sq.  yd.,  for 
about   $60,000. 

Columbus,  O. — Paving  contracts  have 
been  awarded  as  follows :  .  Glenwood  ave., 
Trimble  block,  Wm.  H.  Luchtenburg  & 
Co.,  $32,472  ;  Center  ave.,  Geigler  &  Cams, 
$9,176;  9th  St.,  Budd  &  Bortling,  $5,400; 
Scioto  St..   Harry  J.   Shaw,    $9,896. 

Indianapolis,  Ind. — Contracts  for  paving 
have  been  awarded  as  follows :  Layman 
ave.,  brick,  George  McCray,  $2.79  per  ft. ; 
sidewalks  and  curbs  In  28th  st.,  Lawson 
&  Kincaid.   $1.29  a  sq.   ft. 

Ottumwa,  la. — Contracts  were  awarded, 
Jan.  3,  including  10,000  lin.  ft.  of  curbing, 
for  paving  as  follows  :  Brick  paving,  16,- 
000  sq.  yds.,  J.  C.  Black,  of  this  city  ;  cre- 
osoted  wood  block  paving,  A.  C.  Morrison, 
of  Minneapolis,   Minn. 


Mexico  City,  Mex. — The  Mexican  gov- 
ernment has  approved  a  contract  between 
the  government  and  the  Compania  As- 
phalto  y  Construcciones,  one  of  the  Doheny 
interests,  for  the  construction  of  30  new 
asphalt  streets  in  this  city.  The  contract 
price  is  $3.15  gold  per  square  meter. 

Long  Beach,  Cal. — Street  paving  con- 
tracts have  been  awarded  as  follows :  C. 
W.  Brashear,  Hellman  Bldg.,  Los  An- 
geles— Appleton  St.,  $20,276  ;  Railway  st., 
W.,  $13,019;  American  ave.,  $32,154; 
Fairchild-Gilmore-Wilton  Co.,  Pacific  Elec- 
tric Bldg.,  Los  Angeles,  Railway  st.,  E., 
$17,721.  C.  H.  White — Linden  ave.,  $40,- 
086;   Kennebec  st.,   $1,152. 

New  York  City — Bids  were  submitted 
Jan.  18  for  repairing  and  maintaining 
sheet  asphalt  pavements  in  Manhattan,  as 
follows:  Barber  Asphalt  Paving  Co.,  30 
Church  St.,  New  York,  $118,700  ;  Uvalde 
Asphalt  Co.,  1  Broadway,  New  York, 
$128,975;  Sicilian  Asphalt  Co.,  $184,100. 


SEWERS. 


CONTEMPLATED   WORK. 

Wolsey,  S.  D. — A  sewerage  system  is 
contemplated. 

Prescott,  Ont. — Voted  to  issue  bonds  for 
the    extension   of   sewers. 

Huntsville,  Ala. — The  city  council  is  ne- 
gotiating for  a  new  sewerage  system. 

Monrovia,  Cal. — Will  vote  on  the  con- 
struction  of  a   sewerage   system. 

(Chatham,  N.  J. — Voted  to  issue  bonds 
for  constructing  a   sewage   disposal   plant. 

Corydon,  la. — The  construction  of  a 
sewerage   system   is   contemplated. 

Carterville,  Ga. — Surveys  will  be  made 
at  once  for  constructing  a  sewerage  sys- 
tem. 

Edmonds,  Wash. — This  city  has  decided 
to  construct  a  strunk  sewer. 

Boise,  Idaho — Will  vote.  Mar.  1,  on  the 
issue  of  bonds  for  constructing  a  storm 
sewer. 

Canton,  111. — Plans  are  being  prepared 
for  rebuilding  and  enlarging  the  sewerage 
system. 

Mandan,  la. — Plans  and  specifications 
are  being  prepared  for  constructing  a 
sewerage   system. 

Morristown,  Tenn. — Voted  to  issue  bonds 
for  constructing  a  sewerage  system.  D.  C. 
Morris,  cy.  recdr. 

Duluth,  Minn. — Plans  are  being  prepared 
for  a  sewerage  system  at  Rice's  Point  and 
Minnesota    Point. 

Berkeley,  Cal. — Plans  are  being  pre- 
pared for  improving  the  sewerage  system. 
J.   J.   Jessup,   cy.   engr. 

(3enova,  N.  Y. — Commissioners  Bowen 
and  Henry  have  been  appointed  a  com- 
mittee to  consider  the  matter  of  sewage 
disposal. 

Galveston,  Tex — .The  construction  of  a 
large  concrete  drain  in  the  East  End  is 
contemplated.      Mayor   Fisher. 

Westfield,  N.  Y. — Plans  for  a  sewerage 
system,  including  a  sewage  disposal  plant, 
have    been    submitted. 

Davenport,  la. — City  Engineer  Murray 
has  submitted  plans  and  specifications  for 
4,400  ft.  of  sewer  along  the  levee  front. 

Missouri  Valley,  la. — Surveys  for  a  sew- 
earge  system  have  been  prepared  by  the 
Iowa  Engineering  Co.,   of  Clinton,   la. 

Lake  Charles,  La. — Surveys  have  been 
completed  and  preliminary  plans  for  a 
sewerage  system  will  be  ready  about  Feb. 

20- 

Jefferson.  O. — An  ordinance  has  been 
passed  authorizing  the  construction  of  a 
sewage  disposal  plant  and  sewerage  sys- 
tem. 
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Houston.  Tex. — A  hearing  will  be  held 
Feb.  7  on  the  petition  for  tho  establish- 
ment of  Harris  county  drainage  district 
No.    4. 

Omaha.  Neb. — City  Engineer  Craig  ad- 
vocates the  construction  of  storm  water 
sewers  In  the  down-town  business  district 

A\heatland.  Wyo. — The  question  of  In- 
stalling a  sewerage,  water  works  and 
electric  light  system  Is  under  considera- 
tion. 

Kingston.  N.  Y. — Voted  to  construct 
about  9  mis.  of  sewers  and  a  sewage  dis- 
posal plant.     Geo.  N.  Bell.  engr..  Kingston. 

TlosevUlo,  Cal. — The  construction  of  a 
sewerage  system  and  Improved  streets  Is 
under  consideration.     F.  C.   IIIll.  cy.  elk. 

Savannah,  Ga. — J.  W.  Howard,  cy. 
engr..  has  been  directed  to  prepare  plans 
for  the  extension  of  the  house  drainage 
system. 

North  Art.Tms.  Mass. — Surveys  have  been 
made  for  constructing  sewers  In  the  west- 
em  end  of  the  city.  R.  Jj.  Gardner,  cy. 
engr. 

Monroe,  Wash. — The  city  council  has 
ordered  the  construction  of  a  trunk  sewer, 
and  hids  will  soon  be  asked  for  Its  con- 
struction. 

Blnghamton.  N.  Y. — Plans  are  being 
prepared  for  the  extension  of  the  Conklin 
ave.  trunk  line  sewer.  John  A.  Giles, 
cy.  engr. 

Attleboro,  Mass. — Will  vote  in  February 
on  the  advisability  of  constructing  a  sew- 
erage system.  Dr.  C.  S.  Holden.  chmn. 
sewer  com. 

Tuscaloosa,  Ala. — Plans  are  being  pre- 
pared and  the  contract  will  be  let  soon 
for  constructing  sanitary  sewers.  W.  H. 
Nlcol,  cy.  engr. 

Columbus.  O. — A  resolution  has  been 
adopted  for  the  construction  of  a  sewer 
In  State  st..  and  bids  will  soon  be  asked 
for   Its   construction. 

Kansas  City,  Mo. — Plans  have  been 
completed  for  constructing  the  Brush 
Creek  sewers,  and  bids  will  be  asked  for 
soon.      J.   I...   Darnell,   cy.  engr. 

Colton,  Cal. — Plans  have  been  completed 
and  the  question  of  constructing  a  sewer 
will  be  voted  on  In  February.  W.  L.  Mar- 
tin, cy.  engr. 

Memphis.  Tenn. — The  residents  in  the 
extreme  southern  and  eastern  parts  of  this 
city  are  to  have  a  sewerage  system  as 
soon   as    the   plans    are   completed. 

Pekin.  III. — The  city  council  recommends 
that  a  contract  be  made  with  J.  W.  Al- 
vord,  of  Chicago,  to  prepare  plans  for 
constructing  a  sewerage  system. 

Providence,  R.  I. — Council  has  passed  a 
resolution  to  petition  the  legislature  for 
permission  to  issue  an  additional  $500,000 
for  sewer  construction. 

Marcus  Hook.  Pa. — An  ordinance  has 
been  passed  providing  for  the  installation 
of  sewerage  system  and  sewage  disposal 
plant.     Harry  A.   Lewis,   chief  burgess. 

Paterson.  N.  J. — The  matter  of  con- 
structing the  proposed  sewerage  system 
In  the  Lakevlew  district  will  probably  be 
taken  up  in  the  spring.  H.  J.  Harder, 
cy.  engr. 

Colfax.  Wash. — The  council  of  Garfield 
has  under  consideration  the  construction 
of  a  sewerage  plant,  comprising  over  2 
mis.  of  pipe,  a  septic  tank.  2  filter  beds, 
etc. 

Pensacola.  Fla. — This  city  contemplates 
the  construction  of  storm  sewers  for  the 
drainage  of  40  to  50  acres  in  the  north- 
western part  of  the  city.  L.  Earle  Thorn- 
ton, cy.   engr. 

Belzona.  Miss. — Surveys  are  being  made 
for  the  construction  of  a  system  of  sewers, 
comprising  about  4  or  5  mis.  of  pipe  sew- 
ers, discharging  into  the  Yazoo  river. 

Detroit,  Mich. — J.  J.  Haarer,  comr.  pub. 


wks..  advocates  the  construction  of  2 
trunk  sewers,  one  In  the  western  and  one 
In  the  northwestern  sections  of  the  city. 

Portland.  Ore. — A  resolution  has  been 
adopted  for  constructing  a  sewerage  sys- 
tem In  E.  3rd  st..  Union.  Grand  and  other 
avenues  and  streets.  J.  W.  Morris,  cy. 
engr. 

Plttsfleld.  Mass. — In  his  annual  mes- 
sage the  mayor  recommends  the  construc- 
tion of  a  sewer  from  Elm  St..  near  Root 
Place,  southeasterly  to  the  river,  and  east- 
erly along  the  river  front  Into  the  Lake- 
wood  tract. 

Bellefontalne,  O. — The  city  solicitor  has 
been  directed  to  prepare  a  resolution  au- 
thorizing the  director  of  public  works  to 
employ  an  engineer  to  prepare  plans  and 
specifications  for  a  sewerage  system  and 
disposal  plant. 

Rochester,  N.  Y. — E.  A.  Fisher,  cy. 
engr.,  has  completed  surveys  and  Investi- 
gations for  a  new  sewage  disposal  system, 
which  provides  for  carrying  the  .sewage 
direct  to  the  lake  after  passing  through  a 
reduction  plant  to  be  built  at  Irondequoit. 

Harrisburg.  Pa. — Mayor  Meals  has 
signed  the  $1,041,000  loan  bill,  providing 
for  an  intercepting  sewer  along  the  river 
front,  additional  street  sewers,  paving  of 
Intersections,  improvement  of  Paxton 
creek,  and  building  a  bridge  at  13th  and 
one  at  Walnut  sts. 

CONTRACTS  TO   BE   LET. 

Iowa  City.  la. — Bids  are  asked  until 
May  6  for  constructing  a  sewere  in  Wal- 
nut  St. 

Kent.  Wash. — Bids  are  asked  until  Feb. 
7  for  installing  a  number  of  lateral  sew- 
ers.    Cy.  elk. 

Chicago.   111. — Bids  are  asked  until  Feb. 

2  for  constructing  2.340  ft.  of  conduit.  I. 
J.  Bryan,  elk.  san.  dist. 

Loui-svllle.  O. — Bids  are  asked  until  Feb. 

7  for  constructing  sewers  and  sewage  dis- 
posal works.  Harrv  L.  Rebrassler,  vll. 
elk. 

Lawton.  Okla. — Bids  are  asked  until 
Feb.  16  for  constructing  a  sanitary  sewer 
system  for  the  north  addition  to  this  city. 
John  D.   Kennard.  C.  E. 

Syracuse,  N.  Y. — Bids  are  asked  until 
April  1  for  constructing  3  mis.  of  Harbor 
Brook  Improvement,  including  the  con- 
struction of  an  Intercepting  sewer.  In- 
tercepting sewer  bd. 

St.  Louis.  Mo. — Bids  are  asked  until 
Feb.  11  for  constructing  a  new  5  to  11-ft. 
concrete  and  brick  sewer  in  the  new  North 
Harlem  Creek  joint  sewer  dIst.  Maxlme 
Reher.  prest.   B.   P.  I. 

El  Paso,  Tex. — Bids  are  asked  until  Feb. 

3  for  constructing  Incinerating  and  sew- 
age pumping  station,  force  main  and  sew- 
age disposal  works,  with  appurtenances, 
etc.     Percy  McGhee,  cy.  elk. 

Toronto.  Ont. — Bids  are  asked  until  Feb. 
15  for  constructing  sewer  outlet,  sewage 
tanks,  supply  of  sludge  valves,  penstocks, 
special  tile.  c.  I.  pipe.  etc.  Bids  by  regis- 
tered post  only.  Jos.  Olover.  chmn  bd. 
control. 

Baltimore.  Md. — Bids  are  asked  until 
Ffb.  n  for  constructing  contracts  46.  47, 
4?.  49  and  9,  sanitary  sewer  system.  In- 
cluding power  and  pump  houses,  conduits, 
circular  drains,  etc.  C.  W.  Hendrick,  ch. 
engr.   sewer  com. 

Woodson,  Ark. — Bids  are  asked  until 
Feb.  9  for  constructing  9  mis.  of  levee, 
reqtiirlng    16.=i,700    cu.    yds.    of   excavation, 

8  culverts,  8  gates,  floodgate  and  rein- 
forced concrete.  Woodson  Levee  DIst.,  at 
ofllce  of  Lund  &  Hill.  201  u.  w.  2nd  st. 
Little  Rock. 

Washington.  N.  J. — Sealed  bids  are 
asked  until  Feb.  14  for  constructing  about 
8  mis.  of  vitrified  pipe  sewers.  8  to  18  In., 
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with  T  branches,  manholes,  flush  tanks, 
and  other  necessary  appurtenances,  and 
sewage  disposal  works.  Dr.  G.  B.  Smith, 
mayor  ;  A.  J.  Craft,  boro  elk. 

Canby,  Minn. — Bids  are  asked  until  Feb. 
8  for  constructing  8,600  ft.  6-in.,  8,400  ft. 
8-in.,  1,200  ft.  10-in.,  1,450  ft.  4-in.,  4,075 
ft.  6-in.,  350  ft.  8-in.,  800  ft.  10-in.  tile 
sub-drain,  50  manholes,  sewage  settling 
tank,  gasoline  engine,  centrifugal  pump, 
sewage  well  and  pump  house.  P.  O.  Sher- 
rum,  cy.  recdr. 

CONTRACTS   AWARDED. 

Bakersfield,  Cal. — The  contract  for  con- 
structing a  septic  tank  was  awarded  to 
Sam  G.  Smart,  for  $14,500. 

St.  Paul,  Minn. — The  contract  for  con- 
structing a  sewer  in  Otto  ave.  was  award- 
ed to  John  Lind,  for  $6,973. 

Claremore,  Okla. — The  contract  for 
building  a  sewer  in  an  alley  was  awarded 
to  the  New  State  Paving  Co. 

Monterey,  Cal. — The  contract  for  con- 
structing a  storm  sewer  in  Dickman  ave. 
was  awarded  to  John  Taufnir. 

Chicago,  111. — The  contract  for  con- 
tructing  the  S.  52nd  ave.  sewer  was 
awarded  to  the  Federal  Improvement  Co., 
for   $288,040. 

San  Francisco,  Cal. — The  Metropolitan 
Construction  Co.  was  awarded  the  con- 
tract for  constructing  a  sewer  in  Fulton 
St.,   for  $58,937. 

Syracuse,  N.  T. — The  contract  for  con- 
structing the  Harbor  Brook  intercepting 
sewer  was  awarded  to  Chas.  T.  Hook- 
away,  for  $4,714.70. 

Lincoln,  Neb. — The  contract  for  con- 
structing a  reinforced  concrete  conduit 
for  Antelope  creek  was  awarded  to  C.  D. 
Campbell,  of  this  city,  for  $39,900. 

Raymond,  Miss. — The  contract  for  m- 
stalling  a  tank  and  sewer  system  for  the 
court  house  and  jail  was  awarded  to  H. 
D.  Gaston,  of  Jackson,  Miss.,  for  $4,500. 

Sapulpa,  Okla. — The  contract  for  con- 
structing a  brick  trunk  sewer  was  award- 
ed, Jan.  10,  to  Summers  &  Stone,  312  Se- 
curity bldg.,  Oklahoma  City. 

Milwaukee,  Wis. — The  contract  for  con- 
structing a  concrete  relief  sewer  in  Brown 
St.  has  been  awarded  to  G.  E.  Zimmerman, 
of  this  city,  for  $18,793. 

Chickasha,  Okla. — The  contract  for  con- 
structing a  storm  concrete  sewer,  brick 
and  vitrified  pipe,  was  awarded  to  T.  W. 
Roberts,  of  this  city,  for  $38,870. 

Muskegon,  Mich. — The  contract  for  con- 
structing 8  mis.  of  sewers  was  awarded 
to  George  C.  Berkey,  of  the  Northern  Con- 
struction Co.,  of  Elkhart,  Ind.,  for  $45,000. 

Lav/rence,  Kans. — The  contract  for  con- 
structing 1,500  ft.  of  sewer  was  awarded 
to  Graeber  Bros.,  at  55  cts.  a  ft.,  $80  for 
flush  tank;  galvanized  water  pipe,   22   cts. 

a  ft-  '  .       . 

Clinton,  111. — The  contract  for  construct- 
ing a  tile  drainage  ditch  in  the  Wapella 
and  Clintonia  drainage  dlst.  No.  1  was 
awarded  to  H.  S.  Walter,  of  Cisco,  111.,  for 
$13,000. 

Dormont,  Pa. — The  contract  for  con- 
structing a  sanitary  sewerage  system  was 
awarded  to  the  Sawders  Paving  &  Con- 
struction Co..  26th  St.  and  Allegheny  Val- 
ley Ry.,  Pittsburg,  for  $27,000. 

Alliance,  O. — The  contract  for  construct- 
ing 2  mis.  of  sewer  in  Broadway  was 
awarded  to  J.  O'Neil,  of  Akron,  O.,  for 
$28,043.  and  the  contract  for  the  sewage 
disposal  plant  to  J.  C.  Devine.  of  this  city, 
for  $92,003.  ,   , 

Detroit,  Mich. — Bids  were  opened  Jan.  5 
for  furnishing  and  erecting  machinery  for 
a  sewage  pumping  station  located  at  the 
foot  of  Parkview  ave.,  to  include  2  cen- 
trifugal pumps,  boilers  and  other  machin- 
ery   as  follows :      Keating   Bros.,    Detroit, 


$122,450  ;  Camden  Iron  Works,  Camden, 
N.  J.,  $112,500  ;  Allis-Chalmers  Co.,  Mil- 
waukee,  Wis.,    $118,900. 

Holton,  Kans. — The  contract  for  con- 
structing a  sewerage  system  and  disposal 
plant  was  awarded,  Jan.  13,  to  S  M. 
Kerns,   of  Denver,    Col.,   for   $41,365.94. 


WATER  WORKS. 


San  Diego,  Cal. — This  city  laid  41% 
mis.    of  water   mains   during   1909. 

Houston,  Tex. — An  ordinance  has  been 
introduced  providing  for  the  reduction  of 
water  meter  rates  from  30  to  15  cts.  per 
thousand  gallons. 

Trenton,  N.  J. — The  Municipal  Filtration 
Co.,  of  Philadelphia,  has  been  incorpo- 
rated to  construct  and-  equip  reservoirs, 
filters,  irrigation  plants,  sewerage  systems 
and  sanitary  water  plants,  by  James  B. 
Lockbridge,  Philadelphia ;  Eccleston  Bar- 
nett,  New  York  City ;  Wm.  H.  Banker, 
Passaic. 

CONTEMPLATED   WORK. 

Graham,  Tex. — A  filtration  plant  is  pro- 
posed. 

Morristown,  Tenn. — This  city  will  ex- 
tend the  water  mains. 

Sodus,  N.  Y. — A  water  works  system  is 
proposed. 

Cheraw,  S.  C. — A  water  works  system  is' 
contemplated. 

Quincy,  111. — The  purchase  of  a  new 
pump  is  contemplated. 

Wilson,  Kans. — Plans  are  being  pre- 
pared for  a  water  works  system. 

Flint,  Mich. — The  installation  of  a  new 
pump  has  been  recommended. 

Edison,  Ga. — Voted  to  issue  bonds  for 
constructing  a  water  works  system. 

Aurora,  Ore. — The  construction  of  a 
small  water  works  system  is  contemplated. 

Gadsden,  Ala. — Council  has  asked  for 
$75,000  to  extend  the  water  works  system. 

.Bessemer,  Ala. — This  city  voted  to  pur- 
chase the  water  works  plant  for  $500,000. 

McAlester,  Okla. — Voted  to  issue  bonds 
for  constructing  a  water  works  system. 

Rosenberg,  Tex. — The  question  of  con- 
structing a  water  works  system  is  being 
discussed. 

Red  Hill,  Pa. — Voted  to  issue  bonds  for 
constructing  a  municipal  water  works  sys- 
tem. 

Plaquemine,  La. — The  water  works  sys- 
tem, recently  destroyed  by  fire,  will  be  re- 
built. 

Cottage  Grove,  Ore. — Plans  have  been 
completed  for  the  proposed  gravity  water 
system. 

Manchester,  N.  Y. — The  construction  of 
a  municipal  water  works  system  is  con- 
templated. 

Edinboro,  Pa. — Will  vote  Feb.  15  on 
the  issue  of  bonds  for  installing  a  water 
works  system. 

Waterloo,  N.  Y. — Will  vote  Feb.  8  on  the 
question  of  the  improvement  of  the  water 
supply. 

Farmington,  N.  Y. — Will  vote  soon  on 
the  issue  of  bonds  for  constructing  a  water 
works  system. 

Manchester,  Conn. — A  new  water  sup- 
ply system,  preferably  an  artesian  well 
system,   is  proposed. 

Salt  Lake  City,  Utah. — The  construc- 
tion of  a  large  number  of  water  mains 
has  been  recommended. 

Drain,  Ore. — Will  vote  soon  on  the  issue 
of  bonds  for  constructing  a  water  works 
system  and  sewors. 

Prosser,  Wash. — This  city  will  issue 
$30,000  bonds  for  installing  a  water  works 
and  sewer  system. 

Pella,    la. — A    water    works    system    is 
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contemplated,  although  nothing  definite 
has  yet  been  dccldod  upon. 

Cherokee,  Kans. — Voted  to  issue  bonds 
for  constructing  a  water  worlts  system. 
M.   Reid,  clmin.  water  com. 

Leon,  la. — Bids  may  be  received  about 
Mar.  1  for  constructing  a  water  works 
system.     S.   A.  Gates,   mayor. 

Brigham  City,  Utah. — Will  vote  Feb.  8 
on  the  issue  of  bonds  for  installing  a  mu- 
nicipal  water   worlcs  system. 

Mountain  \'lew,  Okla. — Preliminary 
plans  are  beinK  made  for  a  water  works, 
sewer  and  electric  light  system. 

Pittsburg,  Pa.  —  An  ortiinance  was 
passed  Jan.  10  providing  for  2  sets  of 
pumping  machinery  for  the  filtration  plant. 

Shellman,  Ga. — The  installation  of  an 
air-lift  pump,  reservoir  and  the  extension 
of  the  water  mains  is  contemplated. 

Kansas  City.  Kans. — Will  vote  soon  on 
the  i.«!sue  of  $500,000  bonds  for  the  im- 
provement of  the  water  works  system. 

San  Francisco.  Cal. — Voted  to  issue 
$45,000,000  bonds  for  the  development  of 
the  Lake  Eloanor-Tuolumne  river  water 
supply. 

Sacramento.  Cal. — In  his  annual  mes- 
sage Mayor  M.  R.  Beard  recommends  that 
the  Holly  pump  at  the  water  works  be  re- 
placed by  a  new  pump. 

Albion,  N.  Y. — The  taxpayers  voted, 
Jan.  20,  to  raise  $2,500  for  use  in  trying 
to  locate  sources  of  water  supply  for  sup- 
plying this  village. 

Toledo,  O. — The  council  committee  on 
public  improvements  approved,  Jan.  12, 
the  ordinance  providing  for  a  high-pres- 
sure fire  main  system  for  the  down-town 
district.     Geo.  W.  Towson,  cy.  engr. 

Kansas  City,  Mo. — Plans  and  specifica- 
tions for  a  new  48-in.  intake  pipe  from 
the  Missouri  river  to  the  Quindaro  pump- 
ing station  have  been  authorized  by  the 
fire  and  water  board.  Wm.  Clough,  cy. 
elk. 

Denison,  Tex. —  (Special.) — W.  B.  Berry, 
supt.  Denison  City  W.  "W.,  says  this  city 
is  planning  an  extension  of  tunnels  for 
Increased  water  supply.  Information  re- 
garding channel  machines  and  drills  is 
desired. 

San  Diego,  Cal. — The  question  of  voting 
on  the  issue  of  $1,000,000  bonds  for  con- 
structing a  municipal  office  building,  erect- 
ing 3  fire  engine  stations.  N  st.  conduit, 
laying  water  mains,  sewers,  etc.,  is  being 
considered. 

St.  Joseph.  Mich. —  (Special.) — A.  W. 
Osbom,  supt.  "W.  W.,  advises  us  that  the 
bd.  of  pub.  wks.  has  been  directed  to  pre- 
pare plans,  specifications  and  estimates  of 
cost  for  constructing  a  purification  plant 
for  the  water  works  system. 

Ridgway,  Pa. —  (Special.) — H.  B.  Nor- 
ton, chmn.  water  com.,  advises  us  that  this 
borough  is  in  the  market  for  the  follow- 
ing: One  125-h.  p.  gas  engine;  one  multi- 
state  or  triplex  power  pump ;  four  quills, 
with  pulleys  and  clutches;  two  belts,  22 
In.  by  60  ft.  ;  one  8-in.  fioat  valve. 

Warren.  O. — B.  C.  Smith,  cy.  engr.,  ad- 
vises us  that  the  election  to  be  held  Jan. 
15,  to  vote  on  the  issue  of  $250,000  bonds 
for  water  works,  has  been  postponed.  An 
attempt  will  now  be  made  to  secure  better 
rates  from  the  private  company  now  op- 
erating, and  in  case  of  failure  in  this,  the 
taxpayers  will  then  be  asked  to  vote  on  a 
bond  issue  for  a  municipal  water  plant. 

CONTRACTS  TO   BE   LET. 

Burlington.  la. — Bids  are  asked  until 
Feb.  2  for  constructing  a  pumping  station. 
Co.  supvrs. 

Midland.  Tex. — Bids  are  asked  until 
Feb.  15  for  constructing  a  water  works 
system.      J.    H.    Haley,   mayor. 

Milford,  la. — Bids  will  be  received  about 


Mar.  1  for  constructing  a  water  works 
system.      W.   M.   Qualfe,   mayor. 

Toronto.  Ont.  —  Bids  are  a.sked  until  Feb. 

15  for  furnishing  c.  1.  pipe,  iron  castings, 
special  tile,  etc.  Jos.  Oliver,  chmn.  bd. 
control. 

Salt  Lake  City,  Utah — Bids  are  asked 
until  Feb.  4  for  constructing  the  City 
Creek  aqueduct,  Including  dam  for  catch- 
basins,  and  excavation  for  settling  pond 
above  dam.     Geo.   F.   McGonlgle,   cy.   engr. 

Dallas,   Tex. — Bids  are  asked  until    I<'eb. 

16  for  constructing  the  foundation  for  the 
pumping  .station,  building  the  dam,  spill- 
way, and  other  appurtenances  at  White 
Rock  reservoir  site.  J.  B.  WInslett,  cy. 
secy. 

CONTRACTS   AWARDED. 

Gotebo,  Okla. — F.  C.  Brooke  &  Sons,  of 
Jackson,  Mich.,  secured  the  contract  for 
constructing  a  water  works  system,  for 
$24,180. 

Bryan,  Tex. — A  franchise  for  a  water 
works  and  electric  light  system  has  been 
granted  a  Mr.  Cleaver  and  associates,  of 
Houston,  Tex. 

Plattsburg,  N.  Y. — The  contract  for  con- 
structing a  new  reservoir  dam  on  Meade 
brook  was  awarded  to  J.  J.  Fitzpatrick  & 
Sons,   for  about  $31,000. 

Wheeling,  W'.  Va. — A  contract  for  erect- 
ing a  stone  pump  house  and  drill  a  well 
was  awarded  to  the  J.  A.  Swingle  Co.,  of 
Zanesville,   O.,  for  $89,316. 

Buffalo,  N.  Y. — The  contract  for  the  ex- 
tension of  the  Pearl  st.  pipe  line  to  con- 
nect with  the  terminus  at  \\'ashington  st. 
was  awarded  to  Fred  I.  Mumm,  of  this 
city,  for  $6,549. 

Parkersburg,  W.  Va. — This  city  has 
awarded  contracts  as  follows :  Water 
pipe,  Cantrel  Construction  Co.,  of  this 
city.  $12,131  ;  hvdrants,  valves,  etc.,  James 

B.  Clow   &   Sons,    $4,504. 

Chickasha,  Okla. — The  contract  for  con- 
structing water  pipe,  setting  special  cast- 
ings and  hydrants,  and  the  extension  of 
the    distribution    svstem,    was    awarded    to 

C.  P.  Hollingsworth,  of  this  city,  for  $8,- 
369.20. 

Colusa,  Cal. — Contracts  were  awarded, 
Jan.  3,  for  constructing  water  works,  as 
follows:  To  Standard  Eng.  Co.,  503  Mar- 
ket St..  San  Francisco,  for  85  ft.  10-in.  c.  i. 
pipe.  $1.49;  6,395  ft.  8-in.,  $1.11;  33,160 
ft.  4-in..  56  cts.  ;  4.320  ft.  3-in.,  29  cts.. 
and  1.9S0  2-in..  18  cts.;  wells,  $1,270,  and 
fittings  on  distributing  system,  $3,136  ; 
and  to  F.  C.  Roberts  &  Co.,  461  Market 
St.,  San  Francisco,  for  pumping  station, 
$9,978.  and  tank  and  tower,  $6,100;  total 
for  entire  plant,  $47,935. 


BRIDQES. 


Troy.  Minn. — Bids  are  asked  until  Feb. 
5  for  constructing  bridges.  A.  E.  Sinks, 
CO.  audt. 

Yankton.  S.  D. — Bids  are  asked  until 
Feb.  3  for  constructing  bridges.  David 
M.   Finnegan,   ro.  audt. 

Cleveland.  O. — Bids  are  asked  until 
Feb.  5  for  bridge  work.  John  F.  Golden- 
bogen.  elk  co.  comrs. 

Oak  Harbor.  O. — Bids  are  asked  until 
Feb.  8  for  bridge  work.  W^  H.  Mylander, 
CO.   aiidt..   Port  Clinton. 

Portland.  Ore. — Plans  have  been  adopt- 
ed by  the  city  council  for  constructing  a 
high  bridge  at  Broadway  st. 

Indianapolis,  Ind. — The  county  commis- 
sioners have  decided  to  build  a  number 
of  bridges,  at  an  estimated  cost  of  $400,- 
000. 

Dayton,  O. — The  citizens  of  North  Day- 
ton  have   asked   the   city   council    to   con- 
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struct  a  new  bridge  over  Mad  river,  at 
Keowee   river. 

Bloomington,  Ind. — Bids  are  asked  until 
Mar.  9  for  constructing  steel  bridges.  Hor- 
ace Blakely,   co.   audt. 

Duluth,  Minn.- — Bids  are  asked  until 
Feb.  8  for  constructing  steel  bridges, 
with  concrete  abutments.  Odin  Holden, 
CO.  audt. 

West  Point,  Miss. — Bids  are  asked  un- 
til Feb.  8  for  constructing  a  steel  tres- 
tle.    L.  J.  Howard,  elk.  bd.  supvrs. 

Rochester,  N.  Y. — Plans  have  been 
submitted  for  a  reinforced  concrete 
bridge  over  the  river  at  Central  ave., 
by  cy.   engr.   Fisher. 

Chattanooga,  Tenn. — The  question  of 
repairing  McCallie  ave.  viaduct  or  con- 
structing an  entirely  new  viaduct  is  un- 
der consideration. 

Houston,  Tex. — Plans  and  specifica- 
tions have  been  completed  for  a  new 
bridge  across  the  ship  canal,  at  the  foot 
of   San   Jacinto   st. 

Bristol,  Va. — Bids  are  asked  until  Feb. 
8  for  constructing  a  steel  or  concrete 
bridge  over  Beaver  creek.  Jas.  W.  Mort, 
chmn.   St.  com. 

Topeka,  Kans. — Bids  are  asked  until 
Feb.  7  for  constructing  a  bridge  across 
the  Shunganunga  creek,  in  Fillmore  st. 
C.   B.   Burge,  cy.   elk. 

Milwaukee,  Wis. — Council  has  been 
asked  to  pass  a  resolution  submitting  to 
vote  a  bond  issue  for  constructing  a 
new   bridge  across   Milwaukee   river. 

Shreveport,  La. — The  city  council  has 
adopted  an  ordinance  providing  for  the 
construction  of  a  free  wagon  bridge  across 
Red  river  between  this  city  and  Bossier 
City. 

Columbus,  Ga. — The  city  council  has 
adopted  an  ordinance  calling  for  an  elec- 
tion to  issue  $100,000  bonds  for  building 
a  new  bridge  avross  the  Chattahoochee 
river.     The  election  will  be  held  Feb.  16. 

Hutchinson,  Kas. —  (Special).  The  city 
commissioners  have  decided  to  construct  a 
single,  reinforced  concrete  arch  across 
Cow  Creek,  at  Main  and  Avenue  A.  En- 
gineer McLane  will  prepare  plans  and  bids 
will  be  asked  for  its  construction. 


STREET  UQHTINQ. 


Bedford  City,  Va. — Voted  to  issue  bonds 
for  establishing  a  hydro-electric  plant. 

Lompoc,  Cal. — A  municipal  electric  light 
plant  is  advocated. 

Montclair,  N.  J. — A  municipal  lighting 
plant  is  advocated. 

Brach,  N.  D. — The  installation  of  an 
electric  light  plant  is  proposed  here. 

Newport  Beach,  R.  I. — The  citizens  vot- 
ed to  install  a  municipal  gas  plant. 

San  Bernardino,  Cal. — A  municipal 
lighting  and  power  plant  is  contemplated. 

Lincoln,  Neb. — Plans  and  specifications 
for  a  municipal  electric  light  plant  have 
been  completed. 

Williston,  N.  D. — Will  vote  on  the  issue 
of  bonds  for  constructing  an  electric  light 
plant. 

Phenix  City  (Columbus  P.  O.),  Ga. — 
This  city  has  decided  to  install  a  lighting 
plant. 

Albemarle,  N.  C. — This  city  has  sold 
bonds  for  constructing  an  electric  light 
plant. 

Marianna,  Fla. — Voted  to  issue  bonds 
for  the  consolidation  and  enlargement  of 
the  electric  light  and  water-works  plants. 

Tacoma,  Wash. — Bids  are  asked  until 
Feb.  21  for  constructing  the  head-works 
and  tunnel  for  a  hydro-electric  power  plant 
on  the  Nisqually  river.  H.  J.  McGregor, 
comr.  pub.  wks. 


Derry,  N.  H. — The  Derry  Electric  Light 
Co.  is  making  arrangements  to  replace  its 
direct-current  machines  with  3-phase,  60- 
cycle,  alternating-current  generators.  D. 
W.  Griffiths,  chmn. 

Chambersburg,  Pa. —  (Special).  The 
borough  council  voted  Jan.  3  to  spend  $19,- 
227  more  to  equip  the  electric  light  plant, 
without  submitting  the  matter  to  a  vote  of 
the  people. 

Sylva,  N.  C. — Plans  are  being  made  for 
erepting  an  electric  light  plant  on  the 
Huckaselgee  river,  a  short  distance  from 
Dillsboro,  to  furnish  electricity  for  this 
city  and  Dillsboro. 

Lexington,  N.  C. — Plans  are  being  con- 
sidered for  changing  the  system  of  the 
municipal  electric  light  plant  from  direct 
to  alternating  current,  and  purchasing  elec- 
tricity for  operating  the  plant  from  the 
Southern  Power  Co.,  of  Charlotte.  Albert 
L.  Couch,  supt. 

Regina,  Sask. —  (Special).  Augus  Smith, 
cy.  engr.,  advises  that  this  city  invites  ne- 
gotiations with  capitalists  and  others  for 
the  purpose  of  obtaining  proposals  for  a 
special  franchise  for  street  car  services 
and  gas  works  for  the  city,  subject  to  the 
right  of  the  city  to  take  over  the  under- 
taking at  the  expiration  of  a  definite  term 
of  years,  at  a  price  to  be  fixed  by  arbitra- 
tion, or  in  such  other  manner  as  may  be 
agreed  on. 


GARBAGE    DISPOSAL..    STREET 
CLEANING  AND  SPRINKLING. 


Washington,  D.  C. — Supt.  Wood,  of 
the  street  cleaning  department,  recom- 
inends  the  purchase  of  3  street  washing 
machines. 

Jeffersonville,  Ind. — The  contract  for 
sanitary  carts  was  awarded  to  Geo.  A. 
Holzbog,  of  this  city,  at  $1,340  for  five 
4-wheel  2-horse  carts  and  at  $2,000  for 
ten  2-wheel  1-horse  cartts. 

St.  Louis,  Mo. — Contracts  for  sprink- 
ling the  streets  were  awarded,  Jan.  8, 
as  follows:  John  F.  McMahon,  Wain- 
16th  district,  $7,993;  17th, 
$5,315;  20th,  $6,487;  22d, 
$2,909;  24th,  $4,681,  and 
Frank  A.  Stiers,  23d  dis- 
30th,  $6,336;  33d,  $4,940, 
and  34th,  $6,199.  G.  Eyermann  &  Bro., 
1216  South  Grand  ave.,  15th  district. 
$9,200. 


Wright   bld^ 
$6,521;    19th, 
$3,943;     23d, 
25th,    $7,183. 
trict,    $3,585; 


PARKS. 


Rochester,  N.  Y. — A  park  in  the  18th 
ward  is  contemplated. 

Pekin,  111. — The  enlargement  of  the 
park  between  Court  st.  and  Park  ave.  is 
proposed. 


PI  RE  APPARATUS. 


Bozeman,  Mont. — The  Gamewell  Fire 
Alarm  and  Telegraph  Co.  bid  $2,345  for 
installing   a   fire    alarm    system. 

Rochester,  N.  Y. — The  contract  for  in- 
stalling 3  new  .ioker  outfits  for  the  fire 
alarm  telegraph  system  was  awarded 
to  the  National  District  Telegraph  Co., 
for  $340  each. 

Crockett,  Tex. — The  contract  for  fur- 
nishing fire  hose,  reels,  pipes,  etc.,  was 
awarded  to  the  Fabric  Fire  Hose  Co.,  of 
St.   Louis. 

Joliet,  111. — The  council  adopted  an 
ordinance,  Jan.  3,  providing  for  a  high 
pressure  fire  protection  system  to  be 
installed  at  a  cost  of  $110,000. 
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"W'TTX.A.STE  Paper  Service.— Many 
\\  towns  have  now  adopted  the 
system  of  attaching  galvanized 
wire  baskets  to  the  bases  of  electric 
light  standards  Qr  lamp-posts,  in  which 
waste  paper  may  be  deposited.  The 
contents  of  these  are  in  some  cases 
emptied  into  the  ordinary  collecting 
carts  which  collect  the  street  refuse. 
In  others  a  separate  collection  is  made, 
and  the  paper  so  collected  is  sold. 

In  Liverpool  40t)  tons  of  ijaper  were 
collected  in  the  year  19(t»i  in  baskets  of 
this  description,  and  this  was  sold  at 
the  rate  of  12  r,  ( $.; )  a  ton,  the  total 
receipts  for  the  year  being  £254 
($l,2o2),  while  the  cost  of  collection 
was  £151  ($7o2),  the  net  profit  being 
£103  ($500).  Councillor  Muirhead,  of 
Liverpool,  when  si^eaking  at  the  An- 
nual Conference  of  the  Institute  of 
Cleansing  Superintendents  of  Great 
Britain  and  Ireland,  in  190,S,  stated 
that  the  net  profit  from  this  source  had 
amounted  to  about  £300  ($1,500):  pre- 
sumably this  referred  to  the  year  1907. 

In  Glasgow  a  sei)arate  collection  of 
waste  paper  is  made.  Bags  for  holding 
the  paper  are  issued  to  offices,  other 
business  premises  and  better  class 
dwelling  houses,  and  are  called  for  as 
often  as  necessary.  Covered  vans  are 
used  for  the  collection  of  the  waste 
paper.  In  his  last  annual  report  Mr. 
D.  M'Coll,  the  cleansing  superintend- 
ent, states  that  the  amount  realized 
from  the  special  watse  paper  service 
amounted  to  £640.16.7    ($3.10S). 

In  Newcastle-upon-Tyne  32  boys  are 
employed  solely  to  pick  up  paper  from 
the  streets,  and  in  1906  about  150  tons 
was  collected  in  this  manner,  the  whole 
of  which  was  destroyed.  A  separate 
paper  collection  is  made  from  shops 
and  business  premises,  the  amount  col- 
lected being  about  220  sacks  per  day. 
This  is  sorted  by  girls,  put  into  pressed 
bales  and  sold.     During  the  year  1900 


the  quantity  disposed  of  was  340  tons, 
which  realized  roughly  £300  ($1,500) 
at  a  small  margin  of  i)rofit. 

Collection  of  House  Refuse. — This  is 
in  all  cases  carrierl  out  in  the  day  time, 
the  work  being  started  early  in  the 
morning.  Although  the  by-laws  of  the 
London  County  Council  only  i)rovide 
for  the  collection  of  house  refuse  once 
a  week,  it  is  the  general  custom  of  san- 
itary authorities  in  London  and  in 
many  provincial  towns  to  make  a  daily 
collection,  where  the  necessity  for  the 
same  arises,  as  for  instance  in  the  case 
of  hotels,  factories,  restaurants  and 
markets.  Where  a  daily  collection  is 
in  force  the  inhabitants  are  generally 
required  to  use  covered  galvanized  iron 
bins  and  to  place  them  on  the  edge  of 
the  curb  in  front  of  their  premises.  In 
many  boroughs  in  London  the  commis- 
sioner of  police  requires  that  the  re- 
fuse shall  be  removed  from  certain 
streets  by  10  .\.  y\..  on  account  of  the 
obstruction  caused  to  traffic. 

Where  the  collections  are  only  made 
weekly,  the  bins  must  be  placed  in  ac- 
cessible positions,  from  which  they  can 
be  removed  by  the  dustmen.  They  are 
generally  placed  in  the  areas  in  front 
of  houses,  where  such  exist,  and  in  the 
case  of  shops  they  are  often  retained 
in  the  cellars  and  passed  up  through 
trap  doors,  oi)ening  onto  the  street,  a 
small  lift  being  used  to  raise  the  bins. 

In  Liveri)ool  a  special  form  of  bin 
designed  by  Mr.  Brodie,  the  city  engi- 
neer, is  in  use.  This  consists  of  a  cast 
iron  frame,  which  is  built  into  the  back 
passage  wall  of  the  premises.  The  bin 
itself  fit  into  the  frame,  and  projects 
slightly  into  the  yard,  so  that  ashes 
and  refuse  can  be  easily  deposited 
therein.  To  remove  the  receptacle  it  is 
necessary  to  use  a  special  handle  which 
engages  with  studs  projecting  on  either 
side  of  the  bin. 

In  some  towns  special  air-tight  bins 
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are  supplied  for  the  reception  of  refuse 
from  butchers  and  fishmongers'  prem- 
ises. 

There  are  two  methods  of  collection 
in  common  use.  One  is  to  send  out 
carts  singly,  under  the  control  of  driv- 
ers only,  who  are  provided  with  small 
receptacles  into  which  they  may  empty 
a  part  of  the  contents  of  any  house  bin 
that  they  may  find  too  much  for  their 
strength.  The  other  is  to  send  the 
carts  out  in  pairs,  accompanied  by  an 
additional  scavenger.  When  the  first 
cart  has  been  filled  it  is  taken  by  the 
driver  to  the  nearest  depot,  the  scav- 
enger remaining  behind  to  assist  in  the 
filling  of  the  second  cart.  If  the  dis- 
tance from  the  place  of  collection  to  the 
depot  is  not  very  far,  the  first  cart 
should  have  returned  by  the  time  the 
second  cart  has  been  filled.  When  the 
carts  have  to  travel  long  distances, 
however,  this  system  will  not  be  found 
economical,  as  the  scavenger  will  be 
standing  idle  during  the  time  the  carts 
are  both  absent. 

As  a  rule  the  whole  of  the  contents 
of  the  house  bins  are  emptied  direct 
into  the  carts,  and  any  sorting  that  may 
be  performed,  to  recover  articles  hav- 
ing a  marketable  value,  is  carried  out 
at  the  disposal  works.  Occasionally, 
however,  baskets  are  slung  on  to  the 
backs  of  the  carts,  in  which  tins  and 
scrap  iron,  etc.,  may  be  placed  at  the 
time  of  collection,  so  as  to  save  any 
subsequent  sorting. 

It  is  usual  to  place  a  little  disinfect- 
ant in  each  bin  after  it  has  been  emp- 
tied. 

Mr.  Allen  Vickers,  the  cleansing  su- 
perintendent, has  found  that  in  the 
borough  of  Battersea  a  van  holding  2% 
cubic  yards  can  take  the  contents  of 
about  (>8  portable  bins,  that  is  to  say, 
that  one  cubic  foot  of  refuse  is  re- 
moved from  each  bin. 

The  vans  work  in  gangs  of  four,  a 
helper  being  attached  to  every  two 
vans,  and  they  make  an  average  of  3 
loads  per  day,  so  that  each  van  can 
deal  roughly  with  the  refuse  of  about 
200  tenements. 

Removal  of  Trade  Refuse. — Under 
the  Public  Health  Act,  London,  1.S91, 
sanitary  authorities  are  required  to  re- 
move trade  refuse  from  any  premises 
when  requested  to  do  so  by  the  owner 
or  occupier,  but  the  owner  or  occupier 
shall  pay  for  the  removal  of  such  mat- 
ter. In  the  City  of  London  a  charge  of 
7/G  f.$1.S0)  per  ton  is  made  for  remov- 
ing refuse  from  the  various  markets. 
In  the  Metropolitan  borough  of  Fins- 
bury  trade  refuse  is  disposed  of  at  the 
rate  of  2d  (4  cents)  a  bushel  if  col- 
lected  from   private   premises,   and    Id 


(2  cents)  a  bushel  if  deposited  at  the 
local  authority's  depot.  The  term 
"trade  refuse"  includes  the  droppings 
from  costermongers'  barrows  and 
stalls,  for  which  they  are  made  to  pay 
at  the  above  rates.  A  charge  of  2d  (4 
cents)  per  cwt.  for  quantities  weighing 
less  than  10  cwt.  and  2/ —  (24  cents) 
per  ton  for  quantities  of  over  10  cwt.  is 
made  for  the  disposal  of  trade  refuse 
in  Salford,  but  an  exception  is  made  in 
connection  with  the  green  grocers  and 
fish  trade,  in  order  that  these  trades- 
men may  not  be  encouraged  to  store 
this  refuse,  and  thus  create  a  nuisance 
and  a  danger  to  the  public  health. 
Refuse  from  these  forms  of  business  is 
destroyed  free  of  charge  when  it  is 
brought  to  the  depots. 

"Trade  refuse"  is  defined  under  the 
act  as  "refuse  of  any  trade,  manufac- 
ture, or  of  any  building  materials,"  but 
it  is  very  difficult  to  state  exactly  what 
comes  under  these  terms.  It  appears, 
however,  that  no  refuse  is  considered 
as  trade  refuse  unless  a  direct  profit  is 
made  from  the  matter  of  which  the 
refuse  removed  is  merely  the  waste. 

Disposal  of  Street  Refuse. — Road 
sweepings  are  disposed  of  in  a  variety 
of  manners.  In  many  towns  the  street 
sweepings  are  iised  as  manure  in  the  • 
public  parks  and  gardens,  and  the  sur- 
plus that  cannot  be  disposed  of  in  this 
manner  is  either  sold  or  given  to  farm- 
ers, who  use  it  for  the  same  purpose. 

Much  of  the  road  sweepings  of  Lon- 
don is  barged  to  the  mouth  of  the  river, 
and  is  utilized  to  fill  up  the  holes  from 
which  brick  earth  has  been  removed,  in 
the  various  brick-fields  situated  there- 
abouts. The  land  at  the  mouth  of  the 
river  is,  generally  speaking,  very  low 
lying,  so  that  the  level  is  generally 
made  up  considerably  higher  than  the 
original  level  in  order  to  prevent  flood- 
ing. The  ground  is  allowed  to  run 
wild  for  a  year  or  two.  and  is 'after- 
wards put  into  cultivation,  when  splen- 
did crops  can  be  taken  off  it. 

In  some  seaside  towns,  such  as 
Dover,  the  proportion  of  road  sweep- 
ings which  cannot  be  disposed  of  or 
utilized  as  manure  is  conveyed  to  sea. 
In  the  year  1904,  of  ^,491  loads  collect- 
ed, 1,679  were  disposed  of  in  this  man- 
ner. 

In  very  few  cases  are  road  sweepings 
dealt  with  at  destructor  works,  owing 
to  the  difficulty  of  burning  them,  par- 
ticularly in  wet  weather,  when  they 
consist  largely  of  slop.  If  the  sweep- 
ings have  to  be  barged  or  railed,  it  is 
advisable,  generally,  to  store  the  ma- 
terial for  a  short  time  previously,  in 
order  to  allow  any  water  to  drain  away. 
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THE  CENSUS 


Bif  I)())i  IC.  AfoiiTi/,  Mail indii.    Wis. 


17\  DAXA  DURAXD.  Director  of  the 
i  i  Cen.siis,  has  just  Issued  the  ab- 
-^  stract  of  the  annual  report  on 
statistics  of  cities  liavinj?  a  i)opulation 
of  over  ;]0,nno  for  the  year  1907.  This 
report  contains  the  more  ini|)ortant 
data  rehitinp;  to  the  activities  of  munic- 
ipal sovornnuMits,  and  is  published  in 
advance  of  the  detailed  report,  which 
will  appear  in  the  near  future.  In 
addition  to  the  tables  iiresented  in  the 
abstract,  the  detailed  report  will  con- 
tain 30  tables  for  the  detailed  presenta- 
tion and  analysis  of  the  financial  data, 
together  with  25  tables  relating  to  de- 
partmental equii>ments,  emi^loyes  and 
activities.  The  abstract  was  iirepared 
under  the  supervision  of  Mr.  Le  Grand 
Powers,  chief  statistician  in  charge  of 
official  statistics  of  cities. 

The  sixteen  tables  of  the  abstract 
present,  in  a  comparable  form,  the  fol- 
lowing data  relating  to  the  financial 
transactions  and  conditions  of  munici- 
palities: The  total  and  per  capita 
costs  of  government  and  the  similar 
costs  of  maintaining  specified  public 
services:  the  total  costs  of  construct- 
ing and  maintaining  sewers,  streets, 
etc.,  and  the  average  cost  per  standard 
unit  of  work  performed:  the  total,  and 
per  capita  revenue  derived  from  all 
sources  and  from  each  specified  source; 
and  the  proportion  of  the  total  revenue 
derived  from  each  source,  and  the  total 
expenditudes  made  for  each  object  or 
purpose. 

Great  differences  were  found  to  exist 
in  the  organization  of  American  cities 
for  puriiose  of  local  self-government. 
In  some  cities  practically  all  municipal 
activities  are  administered  by  a  city 
government  having  one  executive  head 
and  a  single  set  of  financial  officers,  the 
various  departments  of  municipal  ac- 
tivity in  such  cases  being  subject  to 
one  control  or  supervision,  and  all  per- 
sons entiaged  therein  receiving  their 
compensation  through  the  same  chan- 
nel. In  other  cities  the  administration 
of  municipal  functions  is  distributed 
among  a  number  of  more  or  less  inde- 
pendent but  correlated  branches  or 
iDodies.  of  which  the  one  performing 
the  most  important  functions  is  usually 
spoken  of  as  the  city  corporation. 

The  government  of  the  city — that  is, 
of  the  community  constituting  the  city 
— for  which  data  were  obtained  in  or- 


der to  compile  comparable  statistics  of 
financial  transactions  and  conditions, 
was  not  limited  to  the  "city  corpora- 
tion," but  included  all  corporations, 
organizations  commissions,  boards, 
and  other  authorities  through  which 
the  ppojile  of  the  city  exercised  any 
jirivilege  of  local  self-government,  or 
by  .which  they  enjoyed  the  exclusive 
benefits  of  any  governmental  function. 

For  purposes  of  comparison,  the 
cities  are  grouped  in  four  classes,  as  in 
former  reports  on  cities.  I  includes 
cities  with  a  jiopulation  of  300,000  or 
over:  II.  100,000  to  300,000;  III,  50,000 
to  100,000;  and  IV,  30.000  to  .50.000. 

In  order  to  bring  out  the  value  of 
these  yearly  reports,  which  the  Census 
Bureau  has  been  issuing.  I  have  gone 
over  the  present  abstract  with  a  view 
of  making  some  comparisons  in  nine  of 
our  leading  cities,  namely,  Baltimore, 
Cleveland,  Buffalo,  Pittsburg,  Detroit. 
Cincinnati,  Milwaukee,  New  Orleans 
and  Washington,  D.  C. 

Baltimore  is  the  largest  city  of  the 
group  (over  553,000).  but  there  are  five 
other  cities  that  have  a  greater  total 
area  in  acres.  The  total  outlay  per 
cai)ita  is  smaller  than  it  is  in  six  of  the 
other  cities.  New  Orleans  is  the  only 
city  that  spends  more  for  health  and 
sanitation.  For  highways  and  educa- 
tion Baltimore's  per  capita  outlay  is 
small.  Her  recreation  and  public  serv- 
ice outlays  are  among  the  best.  The 
outstanding  gross  debt  is  smaller  than 
that  of  Cincinnati — and  Cincinnati's 
population,  in  1907,  was  about  350,000. 
Baltimore's  net  debt  per  capita  at  the 
close  of  the  year  was  smaller  than  that 
of  Cincinnati  and  New  Orleans.  Pitts- 
burg has  a  greater  assessed  valuation. 
The  police  force  of  Baltimore  is  the 
largest  in  the  group.  More  arrests,  for 
all  causes,  were  made  in  Pittsburg.  The 
Baltimore  appropriation  for  the  fire  de- 
l)artment  was  considerably  more  than 
that  made  in  any  other  city,  yet  Buf- 
falo. Pittsburg  and  Detroit  employed 
more  men  in  this  branch  of  the  city 
service. 

From  the  rough  table  which  I  have 
before  me  similar  comparisons  might 
be  made  for  all  of  the  cities  of  this 
group  which  1  have  selected  at  random. 
However.  I  believe  I  have  illustrated 
the  value  of  these  government  statis- 
tics to  those  who  are  interested  in  mak- 
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ing  these  comparisons  in  the  interest  of 
their  own  city.  I  will  therefore  cite 
only  some  of  the  salient  features  which 
my  table,  based  upon  the  abstract,  re- 
veals: 

Cleveland  has  a  large  number  of  ar- 
rests in  proportion  to  her  i)opulation. 
Buffalo  spends  the  least  for  health,  san- 
itation and  recreation.  Pittsburg  em- 
ploys the  largest  number  of  men  in  her 
fire  department  and  spends  the  most 
money  for  all  general  and  special  serv- 
ices. Detroit's  gross  and  net  debt  out- 
standing at  the  close  of  the  year  is 
nearly  as  small  as  that  of  Milwaukee. 
While  Cincinnati  spends  the  most  for 
education,  due,  in  part,  to  the  fact  that 
she  is  largely  responsible  for  the  up- 
keep of  the  University  of  Cincinnati, 
her  debt  is  far  in  excess  of  any  other 
city  of  her  own  size.  Milwaukee  still 
leads  in  the  lowest  number  of  arrests, 
the  lowest  per  capita  outlay  and  the 
lowest  gross  and  net  debt  outstanding 
at  the  close  of  the  year.  New  Orleans 
has  the  largest  per  capita  outlay  and 
spends  the  most  money  per  capita  for 
public  service  enterprises.  She  spends 
the  least  for  police  protection  and  only 
0.50  per  cent,  per  capita  on  her  high- 
ways. Washington  spends  the  most 
for  her  highways  because  she  has  the 
greatest  area,  nearly  double  the  amount 
of  any  other  city  in  the  group.     Her 


outlay  for  health,  sanitation  and  edu- 
cation is  considerable. 

If  you  are  interested  in  the  pave- 
ments of  cities  you  will  want  to  ex- 
amine Table  15  of  the  abstract.  Buf- 
falo has  more  asphalt  and  asphalt  block 
area  than  either  Washington  or  San 
Francisco.  In  Cleveland  there  is  less 
of  this  sort  of  pavement  than  in  any  of 
the  nine  cities  mentioned  in  the  group 
I  have  chosen  for  this  brief  analysis. 
Milwaukee  has  the  greatest  area  of 
macadam,  over  five  million  square 
yards.  Baltimore  has  an  equal  amount 
of  cobble  stone.  Cleveland  takes  first 
rank  for  area  in  brick  paved  streets, 
and  Pittsburg  for  granite  and  Belgian 
block  streets.  Nevertheless,  Pittsburg 
has  more  miles  of  unimproved  streets 
than  any  of  the  other  cities.  In  this 
same  connection  it  is  interesting  to 
note  that  Cleveland  has  abolished  the 
largest  number  of  grade  crossings  dur- 
ing the  year. 

The  abstract  which  I  have  before  me 
is  Bulletin  No.  105,  and  any  one  who  is 
interested  in  the  statistical  facts  pre- 
sented can  secure  a  copy  of  the  same 
by  writing  to  E.  Dana  Durand,  Direc- 
tor of  the  Census,  at  Washington,  who, 
I  am  sure,  will  be  glad  to  mail  the  re- 
port if  the  supply  is  not  already  ex- 
hausted. 


REINFORCED  CONCRETE  BRIDGES  FOR  COUNTRY 

ROADS. 

By  J.  G.  McMillan,  C.  E.,  County  Surveyor.  San  Jose,  Cal. 


CONCRETE  bridges  are  rapidly  re- 
placing the  old  style  wooden  and 
steel  bridges,  which  formerly 
were  a  conspicuous  but  not  altogether 
an  attractive  part  of  our  county  roads. 
The  wooden  bridge  is  no  longer  seri- 
ously considered  by  a  wide-awake  board 
of  supervisors  which  realizes  the  many 
advantages  of  a  reinforced  concrete  or 
cement  structure. 

There  is  no  field  of  construction  in 
which  the  use  of  concrete  appeals  more 
strongly  to  the  practical  business  sense 
of  the  farmer  than  the  building  of 
highway  bridges.  The  flimsy  and  un- 
sightly bridge  structures  of  wood  and 
steel  are  really  more  expensive  in  the 
end  than  bridges  and  culverts  of  con- 
crete, which  are  at  once  beautiful,  per- 
manent and  fireproof  and  require  no 
painting  or  repairs.  The  somewhat 
higher  initial  cost  of  concrete  bridges 


in  some  localities  has  retarded  their 
adoption,  but  the  vastly  superior  ad- 
vantages of  concrete  cannot  fail  to  ulti- 
mately impress  the  intelligent  judg- 
ment of  American  farmers  generally. 

Concrete  bridges  were  initiated  into 
Santa  Clara  county  in  1891,  the  first 
being  a  four-ring  brick  arch  laid  in 
Portland  cement  mortar,  the  side  walls 
and  foundation  being  of  gravel  con- 
crete and  boulders.  There  was  one 
si)an,  36  feet  long,  with  a  2t-foot  road- 
way. At  the  time  the  contract  was  let 
for  this  bridge,  bids  were  also  received 
on  other  plans,  viz.:  Two  bids  for  a 
wooden  bridge,  $490  and  $681;  also  one 
bid  for  a  combination  bridge,  $690,  and 
one  bid  for  a  wooden  bridge  with  con- 
crete piers  for  $971.  The  bid  with  con- 
crete structure  was  for  $1,025.  The 
contract  was  let  for  $1,000,  the  deduc- 
tion being  made  in  consideration  that 
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the  contractor  leave  off  the  plaster 
finish  on  the  concrete  structure. 

There  are  in  Santa  Clara  county  be- 
tween thirty-five  and  forty  concrete 
and  stone  bridges  of  more  than  20  feet 
span. 

The  designs  are  made  in  harmony 
with  the  locality. 

In  t^e  foothills  and  mountains,  where 
boulder s^-  and  field  stones  are  available, 
they  ai  ;  worked  into  the  structure  not 
only  for  harmony,  but  also  as  a  matter 
of  economy.  With  the  proper  use  of 
boulders  and  field  stones  a  saving  can 
be  made  in  labor  and  cement  of  25  to 
30  per  cent. 

Up  to  1902  most  of  the  arches  were 
constructed  of  brick,  laid  in  cement 
mortar;  nevertheless,  plans  were  sub- 
mitted and  bids  received  both  on  brick 
arches  and  reinforced  concrete  arches. 
Until  1904  the  cost  was  in  favor  of  the 
brick  arch,  since  which  time  the  cost 
has  been  in  favor  of  reinforced  con- 
crete. 

From  1891  to  1904  the  cost  of  con- 
crete, where  sand  and  gravel  were  close 
by,  was  $.5.50  to  $6.50  per  cubic  yard; 
in  1907  and  1908  the  cost  ran  up  to  $10 
•per  cubic  yard. 


All  the  stone  and  concrete  bridges 
withstood  the  earthquake  of  1906, 
whereas  many  of  the  steel  and  com- 
bination spans  were  moved  from  their 
foundations. 

So  far  all  expense  for  maintenance 
has  been  eliminated. 

In  the  East  and  Middle  West  many  of 
the  county  boards  are  going  on  record 
as  champions  of  concrete  bridges  in 
preference  to  all  other  materials.  In 
Kansas  recently  the  senate  passed  a  bill 
which  provides  that  the  county  boards 
throughout  the  State  must  build  con- 
crete or  stone  bridges  in  all  cases  where 
the  cost  of  a  concrete  or  stone  bridge 
is  not  more  than  30  per  cent,  in  excess 
of  the  cost  of  a  steel  bridge.  This 
notable  piece  of  legislation  is  a  most 
striking  recognition  of  the  merits  of 
concrete  and  evidence  of  the  growing 
conviction  that  this  kind  of  material  is 
the  most  satisfactory  for  bridge  con- 
struction. 

Editorial  Note. — ^We  are  indebted  to 
Mr.  McMillan  and  to  The  Architect  and 
Engineer  for  the  accompanying  photo- 
graphs. 


PAVING  BLOCK  INSPECTION  AT  THE  MANUFACTURING 

PLANT.* 

By  W.  A.  Aiken,  3f.  Am.  Soc.  C.E.,  Vice-Pres.  Henry  S.  SpaekmanEng.  Co., 

Philadelphia,  Pa. 


EARLY  in  the  spring  of  1909  a 
contract  was  made  for  about 
two  and  one-half  million  paving 
block  by  the  city  of  Kingston,  N.  Y., 
and  the  Spackman  Engineering  Com- 
pany was  employed  through  a  special- 
ly appointed  committee  of  the  author- 
ities to  take  charge  of  the  inspection 
of  the  material,  as  well  as  to  lend  the 
author's  experience  towards  the  pro- 
per execution  of  the  contract  for  plac- 
ing the  material,  to  the  end  that  as 
nearly  as  possible  first-class  results 
should  be  secured.  One  marked  inci- 
dent showing  appreciation  of  the  value 
of  our  experienced  service  is  to  be 
noticed  in  the  request  by  the  local 
civil  service  board  of  Kingston,  that 
the  writer  draw  up  the  examination 
papers  whereon  depended  the  securing 
of  specially  authorized  inspectors  on 
the  construction,  with  the  result  that 
a  number  of  higli  class,  honest,  ear- 
nest young  men  were  secured,  who  as 
far  as  possible  carried  out  the  inten- 
tions of  the  specifications  of  the  city 


engineer.  One  of  the  first  steps  taken 
by  the  writer  of  the  paper  was  to  place 
in  the  hands  of  those  having  the  care 
of  the  construction,  copies  of  your  Mr. 
Blair's  pamphlets  on  pavement  con- 
struction. While  it  is  not  always  pos- 
sible, even  though  theoretically  it 
should  be  so,  to  insure  the  best,  the 
earnest  effort  to  obtain  this  must  al- 
ways, as  noticeable  in  this  case,  give 
better  results  than  where  work  is  car- 
ried on  without  every  safeguard.  This 
is  only  possible  through  the  employ- 
ment of  disinterested  outside  parties, 
to  represent  public  interests  irrespec- 
tive of  political  factions,  which  neces- 
sarily exist  in  every  community  and 
whose  influence,  unfortunately,  is  not 
always  of  the  best. 

The  first  step  in  our  inspection  work 
was  to  install  at  the  brick  plant  a 
National  Brick  Manufacturers'  Associ- 
ation standard  rattling  machine.  Con- 
siderable stock  of  previous  season's 
manufactured  block  was  tested  to  de- 
termine the  permissibility  of  its  use. 


♦From    a    paper    before    the    National    Paving  Brick  Manufacturers'   Association. 
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as  undoubtedly  contemplated  origin- 
ally by  the  contractors,  which  prob- 
ably largely  influenced  the  authorities 
of  the  city  of  Kingston  to  provide  for 
such  inspection.  The  product  so  test- 
ed did  not  prove  acceptable,  with  the 
result  that  all  block  going  into  the 
Kingston  Broadway  improvement  was 
manufactured  during  the  season  in 
which  the  work  was  constructed  and 
under  our  general  supervision. 

A  close  study  of  kiln  conditions  was 
early  undertaken  to  determine  the 
height  zone  therein  from  which  it  w^as 
likely  the  better  material  could  be 
obtained,  but,  while  some  general  data 
were  accumulated,  it  was  found  at  the 
plant  in  question  that  not  as  much 
positive  dependence  could  be  placed 
on  the  location  of  the  brick  in  the 
kiln  as  was  originally  hoped,  so  as  to 
expedite  the  sorting  and  loading  of 
the  block.  It  finally  settled  down  to 
the  manufacturer  loading  direct  from 
the  kilns  onto  barges,  all  transporta- 
tion between  the  manufacturing  site 
and  Kingston  being  by  water,  of  such 
material  as  in  his  judgment  would, 
by  average  sample  selected  therefrom, 
by  ourselves,  pass  the  requirements  of 
the  specifications,  which  called  for  a 
maximum  abrasion  loss  of  IS  per  cent 
and  a  maximum  absorption  of  3 
per  cent.  The  question  of  testing  is 
always  more  or  less  a  give-and-take 
proposition.  Like  all  other  material, 
nothing  could  be  absolutely  assured 
unless  every  block  was  tested,  which, 
of  course, .  would  destroy  its  useful- 
ness. As  the  work  progressed  and 
the  acceptable  kiln  output  was  re- 
duced, much  dissatisfaction  was  ex- 
pressed by  the  manufacturer  at  what 
was  claimed  to  be  the  rigidness  of  the 
insiiection,  but  the  samples  selected 
by  our  rejjresentative  were  never 
claimed  to  be  unrepresentative  and 
were  taken  by  ourselves  only  from 
loaded  material  culled  by  him  to  meet 
the  specifications. 

The  blocks  from  each  kiln  as  op- 
ened were  piled  separately  on  barges, 
reports  of  the  abrasion  tests  were  reg- 
ularly forwarded,  generally  previous 
to  shipment  of  the  material  from  the 
])rick  plant,  by  our  representative  to 
the  city  engineer  at  Kingston  and  an 
additional  ten  blocks  from  each  kiln 
were  sent  to  our  Philadelphia  labora- 
tory for  cross  breaking  tests  for  mod- 
ulus of  rupture  and  specific  gravity 
determination,  as  well  as  absorption 
test.  This  latter  was  as  severe  as 
need  be,  being  made  on  the  halves  of 
the  cross  brick  which  had  previously 
been  put  through  the  rattling  machine 
for  a  certain   time  to  insure  approxi- 


mately specification  conditions  for 
each  absorption  test,  viz.:  rattled 
brick. 

The  question  of  character  of  shot 
material  incidentally  loomed  up  on 
two  or  three  occasions  when  the  brick 
manufacturers  failed  to  keep  a  supply 
of  standard  shot,  and  others  of  speci- 
fication size  and  weight,  though  not  of 
specification  qviality,  were  temporarily 
furnished  from  local  foundries.  In 
one  case,  chilled  material  was  fur- 
nished and  the  effect  of  the  harder 
surfaced  shot  was  at  once  apparent  in 
discordant  results  on  material,  which, 
in  our  representative's  as  well  as  the 
writer's  opinion,  should  not  have  been 
found  if  the  shot  had  been  of  standard 
quality. 

Since  the  object  of  the  inspection 
was  to  insure  good  material  and  since 
no  specifications  should  be  interpreted 
to  the  entire  waivure  of  experienced 
judgment,  some  latitude  was  allowed 
when  such  did  not  necessarily  involve 
the  acceptance  of  poor  material.  At 
times  material  was  loaded  and  ship- 
ment made  from  the  last  kiln  being 
tested  before  results  were  obtained, 
and  under  such  circumstances  samples 
of  the  material  involved  were  returned 
to  our  representative  by  the  city  engi- 
neer, with  whom  final  appeal  neces- 
sarily rested,  for  additional  retests,  if 
the  original  ones  had  been  imsatisfac- 
tory.  This  only  occurred  in  excep- 
tional cases,  and  in  one  resulted  in 
the  acceptance  of  the  material,  whidi 
on  original  tests  would  have  been 
rejected,  and  in  others,  the  retests 
corroborating  original  test,  resulted  in 
the  rejection  of  the  delivered  material. 
Each  barge  load  was  diagrammed  by 
our  resident  inspector,  facilitating  the 
selection  of  material  for  retests  when 
necessary  and  the  city  engineer  did 
not  allow  the  unloading  of  any  mate- 
rial until  final  action  had  been  taken 
thereon  based  on  our  reports  and  rec- 
ommendations. 

The  advantages  of  the  above  de-  ' 
scribed  inspection  service  may  be 
summed  up  briefly:  It  insured  a  sup- 
ply of  accejited  material  on  the  work, 
by  ])reventing  the  shipment,  as  a  rule, 
of  any  block  not  finally  acted  upon 
through  tests  made  before  shipment. 
This  obviously  is  of  the  greatest  ad- 
vantage to  the  contractor  engaged  in 
laying  the  pavement  by  enabling  him 
to  make  his  plans  for  carrying  on  the 
work  through  knowing  in  advance  the 
quantity  of  material  he  could  count 
ui)on  and  obviating  the  delay  inciden- 
tal to  waiting  for  action  on  material 
to  be  tested  after  it  has  been  re- 
ceived.    It    is   of   as   great  advantage 
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to  the  block  manufacturer  in  minim- 
izing any  loss  for  rehandling  or 
freight  charges  both  ways,  as  when 
material  is  not  tested  until  after  de- 
livery and  is  subsequently  rejected, 
but  far  and  above  this,  and  of  immeas- 
urably more  value,  it  enables  him  to 
keep  a  line  on  his  product  and  through 
the  daily  tests  being  made  on  mate- 
rial, involving  even  possibly  slight  va- 
riations in  raw  product  or  details  of 
manufacture,  either  accidental  or  in- 
tentional, insures  the  best  finished 
product,  providing  the  resident  inspec- 
tor is,  as  he  should  be,  an  experienced 
observer,  and  the  manufacturer  is  pre- 
pared to  take  advantage  of  all  the 
information  to  be  garnered  from  these 
test  results.  It  is  of  equally  great 
advantage  to  the  municipality's  engi- 
neer and  his  corps  of  inspectors,  who, 
under  these  ideal  conditions,  are  not 
obliged  to  be  worried  by  the  constant 
vigilance  necessary  to  keep  rejected 
material  off  the  work  or  to  prevent 
any  delivery  on  the  work  until  final 
test  action  has  been  taken.  These 
inspectors  are  thereby  enabled  to  de- 
vote their  entire  attention  to  the  car- 
rying out  of  the  details  of  construction 
as  called  for  by  the  specifications. 

There  is  no  doubt  that  if  inspection 
at  the  point  of  manufacture  was  gen- 
erally adopted  by  municipal  authori- 
ties, or  even  by  general  contractors 
purchasing  block  material,  through 
the  employment  of  outside  specialists 
to  insure  the  shipment  of  nothing  but 
accepted    material,    thousands    of    dol- 


lars could  be  saved  to  all  interested 
parties  —  the  manufacturer,  the  con- 
tractor and  the  municipality  for  whom 
the  pavement  is  to  be  constructed — 
through  saving  in  freight  charges  to 
the  first,  possible  handling  charges  to 
the  second,  and  expediting  construc- 
tion in  the  case  of  the  two  last.  The 
expense  amply  warrants  the  adoption 
of  inspection  at  the  manufacturing 
point.  This  has  been  proven  in  the 
case  of  cement  inspection,  first  ad- 
vanced and  adopted  by  the  writer  as 
general  inspector  of  material  on  the 
New  York  subway  and  now  so  very 
largely  carried  on  everywhere  in  the 
case  of  this  material,  and  is  herein 
demonstrated  to  have  been  jvaluable 
in  the  case  of  paving  block. 

Many  interesting  features  involved 
in  the  question  of  testing  paving  block 
were  continually  noticed  during  our 
six  months'  engagement,  only  one  of 
which  is  above  referred  to,  the  influ- 
ence of  the  quality  of  the  shot  mate- 
rial upon  final  test  results.  Testing 
must  be  resorted  to  in  order  to  insure 
quality.  Whether  the  standard  tests 
are  those  best  qualified  to  accomplish 
this  and  whether  the  present  specifi- 
cation requirements  are  properly  cor- 
related, is  questionable  and  certainly 
open  to  argument,  since  many  factors 
are  of  influence;  but  as  long  as  cer- 
tain requirements  are  admittedly  the 
standards  to  be  met,  the  effort  to  com- 
ply therewith  can  most  successfully 
be  carried  out  by  intelligent  inspec- 
tion. 


PAVING  ALONG  STREET  RAILWAY  TRACKS.* 

By  Thomas  B.  McMatb,  Chief  Engineer  Indianapolis  Traction  and 
Terminal  Company. 


THE  pavement  in  street  railway 
tracks  is  subject  to  additional  de- 
structive conditions  besides  those 
encountered  on  ordinary  streets.  The 
concentrated  wheel  loads  of  the  mod- 
ern cars  distort  and  deflect  the  rail. 
This  breaks  any  contact  the  pavement 
may  have  with  the  rail  and  provides 
entrance  for  water  into  the  body  of 
the  paving.  Heavy,  stiff  rail  with 
good  fastenings  and  solid  ballast  re- 
duce deterioration  of  the  paving,  but 
do  not  prevent  the  vibration  of  the 
rail.     This  cannot  be  eliminated. 

During  the  past  year  in  Indianapolis 
several  features  in  track  paving  have 
been  studied.  The  reconstruction  of 
track  in  the  business  center  of  the  city 


presented  opportunity  for  improving 
the  track  construction.  Two  blocks  of 
track  on  Pennsylvania  street  between 
Washington  and  Ohio  streets  were  re- 
built, using  every  care  to  make  the 
work  as  permanent  as  possible. 

The  9-inch  girder  rail,  90  pounds  to 
the  yard,  was  laid  on  6  by  8-inch  white 
oak  ties,  spaced  2  feet.  The  subgrade 
was  excavated  to  a  depth  of  10  inches 
below  the  bottom  of  the  ties  and  rolled 
till  compact.  The  track  was  raised  on 
blocking  to  the  proper  grade  and  line 
and  the  excavation  filled  with  Portland 
cement  concrete  to  within  5  inches  of 
the  top  of  the  rail  and  allowed  to  set 
for  ten  days.  Urick  surface  was  ap- 
plied on  a  sand  cushion.    At  the  street 


•From  a  paper  before  the  Central   Electric  Railway  Association. 
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intersection  where  traffic  could  not  be 
kept  off,  tlie  brick  was  filled  with  as- 
phaltum  filler.  The  balance  of  the 
paving  was  grouted  with  Portland  ce- 
ment, every  effort  being  made  to  fill 
the  joints  completely  with  grout. 

The  new  features  of  this  track  con- 
struction are  the  increased  thickness 
of  Portland  concrete  base  under  the 
ties,  and  the  use  of  the  beveled  edge 
Nelsonville  stretcher  brick  outside  of 
the  track. 

Objection  may  be  made  to  the  use 
of  the  stretcher  brick  outside  the  rail, 
as  this  may  start  a  rut  along  the  rail. 
The  bevel  stretcher  in  combination 
with  the  wood  strip  under  the  head  of 
the  rail  is  intended  to  keep  the  rail 
from  direct  contact  with  the  brick  and 
to  reduce  the  effect  of  vibration  and 
prevent  the  paving  being  crushed  by 
wide  tread  wheels. 

Asphaltum  filler  has  been  used  on 
brick  paving  in  Indianapolis  and  has 
its  advantages  in  cases  where  traffic 
cannot  be  kept  off  the  paving  or  tracks 
for  sufficient  time  to  permit  cement 
grout  to  fully  set.  Several  makes  of 
asphaltum  filler  have  been  tried,  as 
well  as  coal  tar  pitch.  Later  we  wiil 
have  some  data  as  to  their  relative 
merits. 

About  8,000  square  yards  of  brick 
paving  was  filled  with  asphaltum  filler 
during  1908.  This  paving  is  suljjected 
to  heavy  traffic  and  great  effort  was 
made  to  do  as  good  a  job  as  possible. 
The  work  w^as  done  with  every  precau- 
tion suggested  by  the  representative 
of  the  asphaltum,  the  city  engineer, 
and  the  engineering  department  of  the 
street  railway  to  make  it  first  class. 
Two  blocks  of  the  same  stretch  of 
track  are  grotited  with  Portland  ce- 
ment. A  direct  comparison  of  results 
can  be  made.  At  present  both  stretches 
of  paving  are  in  fine  sha])e. 

The  wear  on  brick  i)aving  starts 
from  the  breaking  of  the  edges  of  the 
brick  at  the  joints,  rounding  the 
edges  till  the  brick  resemble  cobble 
stones.  This  is  noticed  especially 
when  the  wear  is  from  the  shoes  of  the 
animals,  the  wear  from  wheels  being 
practically  uniform  across  the  face  of 
the  brick.  The  round  edge  commonly 
used  is  a  mistake.  Brick  should  have 
as  little  rounding  as  possible  on  the 
edges. 

The  greatest  i)ossible  effoi-t  should 
be  made  to  fill  the  joints  full  with  the 
best  grout.  Ordinary  grouting  is  the 
ruin  of  a  brick.  Five  cents  a  square 
yard  spent  on  good  grouting  is  the 
best  investment  on  the  job.  In  going 
over  pavement  it  will  be  seen  that  the 
best  paving  is  that  in  w'hich  the  grout- 


ing is  best.  The  city  engineer  and 
myself  have  seen  parts  of  brick  pave- 
ment that  have  kept  smooth  under 
heavy  traffic  when  the  balance  of  the 
leaving  was  worn  rough;  the  only  ex- 
planation for  the  different  condition 
was  the  grouting. 

The  following  method  is  suggested 
for  grouting:  Mix  1  to  1  cement  and 
sand  in  a  box,  using  always  a  meas- 
ured amount  of  sand,  cement  and  wa- 
ter. Mix  thoroughly  and  dump  the 
box.  Sweep  the  grout  on  diagonal 
lines  and  use  a  rubber  squilgee  in- 
stead cf  a  broom.  After  the  grout  has 
settled  down  in  the  joint  go  over  it 
again,  repeating  until  the  joint  is  full 
and  flush  after  the  initial  set. 

The  price  paid  for  brick  is  probably 
too  low;  a  smaller  brick  more  uniform 
in  structure  and  burn  is  preferable. 
Such  brick  should  be  very  closely  in- 
spected; possibly  40  per  cent  of  the 
brick  now  classed  as  No.  1  should  be 
rejected.  If  the  size  were  smaller, 
these  brick  would  be  used  in  building, 
thus  providing  against  loss  to  the 
maker.  The  manufacturer  should  grade 
his  product  to  give  the  customer  the 
qualities  needed  and  himself  reject  the 
poor  brick. 

Inspection  for  quality  as  the  brick 
are  laid  is  uijjust  to  both  parties.  As 
the  eye  can  only  decide  shape,  color 
and  possibly  absorption  of  water,  many 
brick  that  would  be  satisfactory  are 
rejected  and  unsatisfactory  brick  are 
scattered  throughout  the  paving.  The 
inspector  should  have  the  advantage 
of  judging  the  brick  from  their  posi- 
tion in  the  kiln.  A  better  market  for 
second-class  brick  will  have  to  be 
found  before  the  manufacturer  can  be 
expected  to  grade  closer  or  else  the 
price  must  be  better.  Both  the  man- 
ufacturer and  his  customer  should  be 
insured  against  the  expense  of  freight, 
unloading,  hauling  and  storage  on  re- 
jected brick. 

Up  to  the  present  time  no  granite 
or  stone  block  pavement  has  been 
used  in  Indianapolis.  The  traffic, 
however,  on  several  streets  now 
l)aved  with  brick  is  so  heavy  that  a 
block  pavement  is  needed.  The  street 
railway  has  8,000  square  yards  of 
block  pavement  under  construction  on 
Kentucky  avenue  south  of  White 
river. 

The  block  selected  is  from  quarries 
sixty  miles  east  of  Pittsburg  and 
known  as  Ligonier  block.  This  is  a 
very  tough  limestone.  The  block  is 
laid  on  concrete  foundation  and  the 
joints  filled  with  pitch.  The  pitch  to 
be  used  will  be  hydrolene  80  per  cent 
and    residuum    oil    20    per    cent.      The 
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stone  blocks  are  smoothly  cut  and  the 
pavement  will  not  be  materially 
rougher  than  brick.  The  block  does 
not  glaze  nor  get  slippery  under  traf- 
fic. Block  will  eventually  cobble 
where  exposed  only  to  horse  travel, 
but  if  laid  smooth  will  remain  so  un- 
der wheel  traffic  if  fully  grouted.  The 
secret  of  a  good  block  pavement  is  in 
the  cutting  of  the  blocks  with  smooth 
faces  and  square  edges;  the  block 
must  be  laid  close  with  the  joints 
filled  with  filler.  If  the  pavement  be 
as  smooth  as  brick,  the  noise  would 
be  obviated  largely  and  the  pavement 
would  continue  smooth  even  when 
worn  by  traffic. 

For  railway  track  paving,  stone 
block  has  the  great  advantage  that 
the  paving  can  be  replaced  after  track 
repairs  at  small  expense  and  the  gen- 
eral condition  of  the  street  is  not  im- 
paired as  in  asphalt  or  brick  surface. 

The  maintenance  of  track  and  pav- 
ing always  presents  the  difficulty  that 
a  minor  repair  to  track  cannot  be 
made  without  a  large  paving  expense. 
In  other  cases  reconstruction  of  the 
paving  cannot  be  made  because  the 
condition  of  the  track  will  not  justify 
it  and  enough  money  to  rebuild  both 
.is  not  at  hand.  In  other  words,  a 
worn-out  pavement  on  a  street  with  a 
two-thirds  worn-out  track  presents  a 
difficult  financial  problem.  There 
should  be  some  cheap  pavement  in- 
vented to  use  for  such  short  time 
work.  This  problem  is  frequently 
presented  on  interurban  lines  in  small 


towns  in  which  ordinary  tee-rail  con- 
struction should  be  paved. 

The  success  of  pavements  of  the 
bitulithic  class  seems  to  indicate  that 
something  can  be  expected  in  this 
direction.  Assuming  that  the  track 
roadbed  is  good  enough  for  a  founda- 
tion, if  a  4  or  5-inch  layer  of  bitumin- 
ous macadam  could  be  cheaply  laid 
and  cheaply  and  easily  be  repaired  by 
ordinary  section  men,  it  would  solve 
this  trouble.  The  patents  seem  to 
tend  to  prevent  the  use  of  the  usual 
forms  of  such  pavements  under  these 
conditions. 

One  proposition  of  this  kind  is  pre- 
sented by  an  asphalt  contractor.  He 
suggests  a  layer  of  clean  macadam 
laid  and  rolled  in  place  with  a  light 
roller,  then  poured  with  a  hot  asphalt. 
This  is  to  be  followed  with  a  layer  of 
1/4-inch  stone  also  poured  with  hot 
asphalt,  then  coated  with  sand  and 
cement  and  rolled  with  a  heavy  roller. 

For  this  proposition  no  great  plant 
would  be  required.  A  closed  heating 
kettle  of  two  tons  capacity  with  a 
hand  agitator  can  be  purchased  for 
$700.  The  grading  of  the  macadam 
can  be  cheaply  done.  It  has  been 
estimated  that  such  a  pavement  could 
be  laid  at  50  cents  per  square  yard, 
and  subsequent  patching  could  be 
done  by  section  men  at  the  same  cost. 
This  would  give  a  pavement  suitable 
for  light  traveled  streets  where  the 
traffic  largely  avoids  the  car  tracks. 
The  cost  of  maintenance  would  be  so 
small  that  it  would  not  be  neglected. 


THE  DEEP  WELL  WATER   SUPPLY  OF  SOUTH  BEND, 

INDIANA.* 

Bii  Alonzo  J.  Hammond.,  Consulting  Engineer,  South  Bend,  Ind. 


OF  the  valuable  assets  which  have 
been  given  by  a  kind  providence 
to  many  of  the  cities  of  Indiana, 
the  one  of  perhaps  the  most  value  is  a 
supply  of  pure  water  from  deep  or 
artesian  wells,  and  the  one  city  pecu- 
liarly favored  is  South  Bend. 

Many  of  the  cities  which  have  de- 
pended on  their  deep  well  supply  for  a 
number  of  years  have  found  the  flow 
gradually  decreasing,  the  effective 
head  growing  less,  placing  a  greater 
burden  on  the  pumps  for  a  suction  lift, 
in  many  cases  requiring  some  type  of 
deep  well  pump  to  force  the  water 
from  a  depth  below  the  limit  of  suc- 
tion of  the  piston  pump,  and  requiring 
the  drilling  of  new  wells  over  a  wider 


field,  but  it  is  particularly  true  that 
the  static  head  has  become  less,  and 
the  field  is  fertile  for  the  air  lift,  the 
centrifugal  or  screw  pump  which  can 
be  put  into  a  small  well  casing. 

The  wells  found  along  the  St.  Joseph 
river  in  northern  Indiana  have  a  strong 
hydrostatic  pressure,  those  in  South 
Bend  particularly  so. 

By  some  strange  upheaval  during 
the  glacial  period,  the  course  of  the 
St.  .Toseph  river  was  changed  from  a 
southwesterly  direction  through  the 
Kankakee  and  the  Illinois  river  drain- 
age system  to  a  northwesterly  route, 
reaching  Lake  Michigan  for  an  outlet. 

Heavy  deposits  of  gravel  are  found 
at  and  near  South  Bend,  and  along  the 


•A  Paper  before  the  Indiana  Engineering  Society. 
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river  channel  an  average  vertical  sec- 
tion penetrating  the  water-bearing 
gravel  may  be  as  follows,  this  being  a 
vertical  section  of  a  ten-inch  well 
drilled  in  1906  at  the  Central  station. 
Measuring  down  from  the  surface, 
there  is  fourteen  feet  of  top  soil,  then 
fifty-nine  feet  of  impervious  blue  clay 
of  a  fine  texture,  which  material  has 
been  largely  used  in  the  manufacture 
of  building  and  paving  brick,  burning 
white.  Below  the  clay  is  nine  feet  of 
compact  sand,  and  then  twenty-eight 
feet  of  coarse  gravel,  which  is  water 
bearing,  make  a  total  depth  of  110  feet. 
This  section  is  typical  only,  as  the  ac- 
tual depths  and  thicknesses  of  the 
different  strata  vary  widely,  and  the 
total  depths  vary  from  85  feet  to  125 
feet. 

The  source  of  water  supply  to  this 
stratum  of  gravel  has  been  conjectural, 
one  assumption  being  that  it  is  sup- 
plied from  gravel  deposits  lying  north- 
easterly from  the  city,  another  that  its 
source  is  the  river,  the  percolation  go- 
ing on  at  some  point  well  up  the  river 
from  South  Bend. 

It  is  barely  possible  that  the  latter 
theory  is  correct,  and  that  the  stratum 
leading  to  the  one  at  South  Bend  is 
very  limited  in  extent,  because  of  the 
fact  that  numerous  borings  a  few  miles 
above  have  so  far  failed  to  locate  any 
similar  supply  of  water. 

The  following  data  as  to  the  static 
head  of  the  wells  indicate  a  gradual 
dropping  off  of  hydrostatic  pressure  as 
the  location  of  the  wells  is  carried 
down  stream. 

At  Springbrook  Park,  about  two 
miles  above  the  central  station  (and  I 
may  say  that  the  central  station  is 
within  one  block  of  the  business  cen- 
ter of  the  city),  the  static  head  of  a 
two-inch  well  is  at  an  elevation  of 
32.00  city  datum.  At  the  central  pump- 
ing station  the  static  head  is  28.00  city 
datum;  at  the  north  ])unii)ing  station, 
which  is  about  3,000  feet  below  the 
central,  the  static  head  is  27.00  city 
datum;  at  Terrace  avenue,  which  is 
the  lower  city  limits,  the  static  head 
in  a  test  well  was  22.00  city  datum,  and 
at  St.  Mary's,  which  is  three  miles  be- 
low the  central  station,  the  static  head 
is  4.00  city  datum.  This  shows  a  total 
drop  of  28  feet  in  head  within  the  five 
miles,  which,  to  my  mind,  indicates  a 
source  of  supply  from  the  east,  and 
possibly  the  river  as  that  source. 

The  gravel  in  which  the  well  points 
stop  is  very  coarse,  carrying  some 
sand,  but  it  is  believed  to  be  suffi- 
ciently open  and  porous  to  permit  of  a 
relatively  high  rate  of  flow. 

The  blanket  of  impervious  clay  not 


only  prevents  any  possible  contamina- 
tion of  the  supply,  but  protects  and 
maintains  the  pressure  from  below. 

The  limit  of  width  of  the  water-bear- 
ing gravel  is  not  well  defined,  as  a 
sufficient  number  of  wells  has  not  been 
drilled  to  outline  the  limits  on  each 
side  of  the  river,  but  during  some  re- 
cent tests  at  the  central  station,  when 
the  head  in  the  wells  was  pulled  down 
much  below  the  normal  level,  some  in- 
fluence was  felt  at  two  wells,  one  lo- 
cated east  of  the  river  and  the  other 
west,  being  about  3,000  feet  apart. 

If  this  width  of  gravel  should  be 
maintained  for  the  full  length  of  the 
river  within  the  city  limits,  with  an 
average  depth  of  gravel  of  20  feet,  a 
storage  capacity  for  water  is  provided 
in  this  gravel  bed  of  three  thousand 
million  gallons  of  water. 

The  first  pumping  plant  put  in  and 
placed  in  operation  in  1873  pumped 
river  water,  but  it  was  later  discov- 
ered that  the  station  site  was  under- 
laid with  this  artesian  supply  of  water, 
and  by  1886  some  25  wells  were  drilled, 
using  4-inch  and  6-inch  pipe. 

Some  difficulty  was  had  with  water 
coming  up  between  the  clay  and  the 
pipe  as  the  pipes  were  pushed  through 
the  clay  stratum,  but  an  outer  casing 
was  adoiited,  driven  into  the  clay  some 
fifteen  or  twenty  feet,  and  the  annular 
space  was  plugged. 

The  number  of  wells  at  the  central 
station  has  been  increased,  so  that  now 
there  are  in  use  nine  4-inch  wells, 
fourteen  6-inch  wells,  four  8-inch  wells 
and  six  10-inch  wells.  The  wells  vary 
in  depth  from  110  feet  to  125  feet. 

The  supply  being  limited  by  the 
small  ground  area  owned  by  the  city 
at  the  central  station,  a  new  station 
site  was  obtained  within  the  city  lim- 
its and  about  3,000  feet  down  stream 
from  the  old  station,  and  a  contract 
made  in  1895  for  the  drilling  of  thirty 
wells  6  inches  in  diameter.  These 
wells  have  an  average  depth  of  85  feet 
and  the  screens  project  into  the  gravel 
about  12  feet. 

The  first  three  wells  were  located 
about  seventy  feet  apart,  and  the  wa- 
ter from  the  first  well  drilled  flowed 
about  eleven  feet  above  the  ground 
and  some  twenty  feet  above  the  river 
at  a  normal  stage.  A  test  was  made 
at  the  time  of  the  flow  of  the  first  five 
wells,  the  first  three  being  seventy  feet 
apart  and  the  last  two  being  100  feet 
apart. 

The  test  on  each  well  with  the  oth- 
ers not  flowing  was  as  follows,  as 
shown  by  a  weir  measurement,  the 
rate  of  flow  being  for  24  hours  and  the 
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flow    due    to    the    natural    liydrostatic 
liead  or  pressuit': 

Well  No.  1 47r),950  gallons  per  day 

Well  No.  L' 4t>2.240  gallons  per  day 

Well  No.  ."{ 47(l.SS()  gallons  per  day 

Well  No.  4 aSS.HSO  gallons  per  day 

Well  No.  r> r)08,o;?0  gallons  per  day 

Another  test  of  How  was  made  to  de- 
termine the  inllueiice  of  the  wells  on 
each  other,  and  the  result  of  this  test 
was  as  follows: 

With  gates  (Jallons 

closed  on  per  day 

1,  2,  ;;,  4.  Well  .\o.  .")  flowed r>64,7(;s 

1.  2.  li.        Well   No.  4   flowed 588.380 

1.  2.  Well  No.  M  flowed...  .392,250 

1.  Well  No.  2  flowed..  .  .359,420 

With  gates 
all  oi)en 

Well  .\o.  1   flowed 331.770 

A  loss  on  well  No.  1  of  30  per  cent, 
is  noted  when  the  adjacent  wells  are 
all  open  over  what  its  flow  was  when 
they  were  all  closed.  The  direct  influ- 
ence of  the  wells  on  each  other  of  the 
16  located  within  the  reservoir  within 
an  area  of  about  3.()00  square  feet  is 
very  great,  and  the  results  of  the  tests 
show  an  exceedingly  great  dropping 
off  of  the  average  flow  due  to  such  in- 
fluence. 

During  1908,  in  order  to  test  the  con- 
dition of  the  wells  at  the  central  sta- 
tion, a  small  i)iston  pump  was  at- 
tached to  the  individual  wells  and  the 
puni])  speeded  up  until  the  vacuum 
gauge  on  the  i)ump  read  up  to  about 
25  inches,  with  the  following  results 
on  the  If;  wells  lying  within  the  reser- 
voir at  the  central  station: 
Discharge  Gallons 

from  well  jier  day 

No.  1.5— ti-lnch  well 384,400 

No.  16— 6-inch  well 406.000 

No.   17— 6-inch  well 159.800 

No.  18— 4-inch  well 95.000 

No.  19— 6-inch  well 159.800 

No.  20— 6-inch  well 126,700 

Xo.  21— 6-inch  well 69.100 

No.  22— 8-inch  well 112.300 

No.  23— 4-inch  well 360.000 

No.  24— 6-inch  well 273.600 

No.  25 — S-inch  well 177,100 

No.   26— 6-inch  well 234,700 

Xo.  27— 6-inch  well 294,200 

No.  28— 6-inch  well 318.800 

No.  29 — 1-inch  well 360.000 

Xo.  30— 6-inch  well 384.000 

3.915,500 
Adding  for  wells  31-36.  outside    687.500 

Makes  total,  wells  tested. .  .4,603,000 

The  arrangement  of  suction  mains 
is  such  at  the  central  station  that  a 


two  and  one-half  million  gallon  |)ump 
may  be  and  usually  is  connected  direct 
with  these  twenty  wells,  and  at  limes 
it  has  b<'en  ditllcult  to  pull  a  vacuum 
of  22  inches  on  the  large  pum]i  when 
so  connected,  so  that  the  shrinkage  is 
very  great  from  the  individual  well 
tests  to  that  when  they  are  all  imlled 
on,  th<'  variation  extending  ])erhaps 
from  4,600.0(10  gallons  jx-r  day  to  2.5(»(t.- 
000  gallons  per  day,  or  nearly  46  jn-r 
cent. 

The  results  of  the  ti'st  showe<l  three 
wells  as  non-prochu'ers,  and  one  well 
had  its  valve  closed,  which  when 
opened  developed  a  good  flow  and  a 
valuable  well.  After  the  cutting  out  of 
the  three  wells  there  was  a  marked 
decrease  in  the  air  in  the  suction  niHiii' 

An  interesting  i)hase  of  the  Individ 
ual  tests  is  shown  by  comparing  well 
No.  1,  which  is  a  4-inch  well,  which 
had  jtresumahly  been  in  since  1SS6. 
and.  i)ulling  a  vacuum  of  22  inches,  the 
piston  pumi)  threw  255  gallons  per 
minute.  Well  No.  5,  which  is  an  s-inch 
well  and  had  been  in  the  same  time, 
under  a  22-inch  vacuum  gave  a  dis- 
charge of  283  gallons  i)er  minute,  while 
well  No.  12,  put  in  during  1906,  with  a 
vacuum  of  23  inches,  developed  a  dis- 
charge of  282  gallons  per  minute.  Or 
with  a  variation  for  a  10-foot  screen  of 
a  circumferential  area  of  1<)  feet  for 
the  4-inch.  21  feet  for  the  S-inch  and 
26  feet  for  the  10-inch,  the  discharge 
ranged  255  gallons,  283  and  282.  re- 
spectively. 

There  are  certain  advantages  in  the 
use  of  a  ten-inch  pipe,  but  there  does 
not  seem  to  be  any  direct  ratio  of  in- 
crease of  discharge  from  the  use  of 
different  size  pipes,  the  flow  depend- 
ing rather  on  the  velocity  in  the  gravel 
stratum  of  the  water  reaching  the 
pipe. 

No  system  of  locating  wells  was 
used  at  the  central  station:  it  was 
merely  a  matter  of  putting  a  hole 
down  somewhere  and  somehow,  with 
the  expectancy  of  having  the  water 
spurt  ui)  with  a  high  pressure,  and  the 
effort  was  successful  only  because  na- 
ture had  provided  a  rich  reservoir. 

At  the  north  station  some  thought 
was  evidently  given  to  the  relation- 
ship of  the  wells,  but  an  idea  was  ad- 
vanced that  the  river  had  some  direct 
influence  on  the  flow,  and  some  four 
wells  were  placed  in  the  river  and  the 
most  of  the  others  parallel  to  and 
along  the  bank  of  the  river,  while  the 
l)ump  house  was  set  some  distance 
away,  requiring  long  suction  mains, 
and  small  pipes  were  used  to  too  large 
an  extent  in  connecting  up  the  suction 
mains. 
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The  wells  were  put  down  with  an 
outer  casing  extending  into  the  clay; 
the  screens  were  about  12  feet  long 
and  the  well  pipe  was  extended  up  to 
the  surface  and  capped,  the  lead  to  the 
suction  main  having  a  valve  at  each 
well. 

With  thirty  6-inch  wells  and  four  10- 
inch  wells  a  volume  of  water  at  the 
rate  of  9,000,000  gallons  per  day  has 
been  pumped  for  short  periods,  but 
this  reaches  about  the  limit  with  the 
present  layout. 

The  static  head  has  not  been  ma- 
terially reduced  during  the  last  fif- 
teen years,  and  possibly  none  at  all, 
as  the  head  shown  in  1895  was  11  feet 
above  the  surface  of  the  ground  at  a 
point  near  the  river,  while  the  head 
measured  a  year  ago  was  9  feet  above 
the  surface  measured  at  a  well  nearer 
the  pump  house. 

The  prospect  of  a  continuance  of  a 
very  efficient  supply  from  this  stratum 
of  gravel  is  so  good  that  the  field  will 
be  further  developed  with  new  wells. 

The  real  difficulty  is  the  lack  of 
reservoir  capacity  in  the  small  wells 
to  take  care  of  emergency  pumping, 
when  all  the  pumps  must  be  worked 
up  to  their  capacity,  and  at  such  times 
the  head  runs  off  quite  rapidly. 

To  provide  against  such  a  contin- 
gency, I  have  recommended  the  con- 
struction of  a  deep  concrete  reservoir, 
to  be  constructed  near  the  pumps  and 
to  form  a  link  in  the  suction  line.  The 
mains  leading  from  and  connected  to 
the  wells  would  be  carried  to  the  bot- 


tom of  the  reservoir  at  such  a  depth 
as  to  be  entirely  below  the  limit  of 
suction  of  the  pumps,  and  the  intake 
pipe  would  draw  from  the  same  low 
level. 

During  a  cessation  of  pumping,  or 
when  there  is  a  normal  load,  the  res- 
ervoir would  stand  full  of  water  and 
provide  a  large  storage;  in  the  case 
mentioned  a  reservoir  of  one  million 
gallons  capacity  was  designed,  and 
this  volume  would  be  ample  to  care 
for  any  sudden  draught,  as  for  fires  or 
heavy  pulls  during  the  dry  season  for 
sprinkling. 

The  water  has,  of  course,  a  fairly 
uniform  temperature,  and,  being  free 
from  any  source  of  contamination,  the 
most  strict  requirements  are  met  as  a 
potable  water  for  domestic  use,  and  it 
is  also  very  satisfactory  for  commer- 
cial uses,  as  shown  by  the  following 
recent  analysis,  parts  in  100,000: 

Odor  None 

Color    0.0 

Turbidity   None 

Sediment    None 

Free   ammonia 0914 

Albuminoid    ammonia 0054 

Nitrates    None 

Nitrites    0002 

Chlorine     1.4 

Total    solids 36.6 

Fixed    solids 29.8 

Hardness     24.6 

Iron     001 

Colon    bacilli Absent 

Lead  None 


WATER  SUPPLY  AND  TREATMENT  FOR  POWER  PLANT 

PURPOSES.* 

B}i  William  Miller  Booth. 


THE  price  of  raw  material,  of  fuel, 
labor  conditions  and  freight  rates 
are  important  factors  to  be  con- 
sidered when  a  new  industrial  plant  is 
to  be  built.  Less  often  investigated,  yet 
of  primary  importance  is  the  presence 
of  a  constant  supply  of  good  water. 
If  possible  two  independent  sources 
should  be  made  available. 

It  is  not  a  large  manufacturing  con- 
cern that  requires  boilers  of  1,000  h.p. 
capacity.  If  run  10  hours  per  day 
these  evaporate  approximately  170  tons 
of  water.  When  condensing  engines  or 
turbines  are  used,  from  14  to  17  times 
as  much  water  is  necessary  to  return 
the  steam  again  to  its  original  state, 
or  about  2,500  additional  tons — in  the 


aggregate  more  than  9,000  pounds  per 
minute. 

The  quality  of  the  water  is  not  a 
matter  of  indifference,  as  modern  pow- 
er house  apparatus  makes  exacting  de- 
mands of  the  medium  passing  through 
and  over  its  parts.  It  will  readily  be 
seen  that  choice  of  water  requires 
knowledge  of  power  plant  conditions 
and  should  not  be  handled  in  a  hap- 
hazard way. 

While  our  population  and  manufac- 
turing interests  constantly  increase, 
available  water  is  decreasing,  espe- 
cially in  our  small  streams  that  flow 
through  densely  settled  districts. 

Given  two  sources,  the  use  of  that 
which    entails    the    least    cost    is    nat- 


*From  a  paper  before  American  Waterworks  Association. 
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urally  considered — the  quality  Is  often 
neglected.  Unfortunately  water  exact- 
ly adapted  to  boiler  use  Is  seldom 
found  in  nature. 

With  a  general  idea  of  the  strata  of 
a    locality    a    practical    geologist    can      as  follows: 


predict  with  considerable  accuracy  the 
quality  of  water  to  be  found  on  the 
surface  and  in  wells. 

For  convenience  we  classify  waters 


Soft  Water: 

From  Haln  nnd  Snow 

Contain : 

Ammonia  salts          Action : 

Corrosive 

Granite  and  quartz  rock 

Alkali 

Negative 

Kcturnod 

Ammonia 

Corrode 

Swamps 

Organic  matter 

Corrode 

Lakos  and  largo  rivers 

Calcium    and     mag- 

Slight 

nesium  salts 

scale 

Hard   Water: 

From  Springs 

Contain : 

Lime,   magnesia,        Action  : 

Scale  form- 

iron 

ing 

Lakes 

Sulphates 

Small   rivers  and  creeks 

Chlorides 

Wells 

Carbonates 

Saline  Water: 

From  Sea    . 

Contain : 

Lime,   magnesia        Action : 

Scale  form- 
ing 

Wells  and  mineral  springs 

Sulphates,   chlorides 
and  carbonates  of 

Corrosive 

sodium    and    pot- 

Foam 

assium 

Alkaline  Water: 

From  Streams  from  Western 

Contain  : 

Sodium   chlorides,     Action : 

Foam 

plains 

sulphates    &    car- 

Springs 

bonates,         silica, 
lime,   magnesia 

Acid  Water: 

From  Mineral  springs  and  wells 
Coal  reerlons 


Contain  :   Hydrogen,  sulphide    Action  : 
Iron    sulphate    and 
sulphuric  acid 


Corrode 


The  first  group  includes  rain  and 
snow  waters  that  are  free  from  scale- 
forming  materials,  but  which  contain 
organic  matter  and  in  the  first  in- 
stance may  have  a  strong  acid  reac- 
tion. The  use  of  such  waters  is  at- 
tended with  danger  from  pitting.  Hard- 
er water  should  always  be  mixed  with 
these,  or  a  slight  excess  of  alkali  may 
be  added. 

Precipitated  waters  flowing  over 
granitic  rocks  are  ideal  for  boiler  use, 
as  enough  alkali  is  absorbed  to  pre- 
vent pitting.  Water  from  wells  in 
the  Adirondacks,  driven  in  granite  and 
quartz  sand  to  a  depth  of  sixty  feet, 
was  found  to  possess  a  hardness  vary- 
ing from  ..■>  to  2  degrees  Clark — pure 
water  being   unity. 

The  only  distilled  water  practicable 
for  boiler  purposes  is  that  returned 
from  vacuum  pans,  pumps,  engines, 
turbines,  surface  condensers  and  heat- 
ing systems.  Condensed  water  from 
turbines  containing  no  oil  ought  to 
be  ideal  for  boiler  use.  We  have,  how- 
ever, had  an  instance  of  severe  corro- 
sion resulting  from  the  use  of  such 
water  with  a  proportion  of  fresh  hard 
water  added  at  each  return  to  the 
boilers.  Returned  turbine  water  should 
be  made  slightly  alkaline.  We  believe 
that  the  open  heater  and  hot  well 
should  be  much  more  generally  used 
and  that  a  good  oil  separator  is  indis- 
pensable in  any  large  plant.  Anxious 
to  keep  his  apparatus  well  lubricated 


the  engineer  often  uses  an  excess  of 
oil  which  makes  it  difficult  to  utilize 
the  condensed  water.  A  large  amount 
of  energy  escapes  daily  from  many 
plants  through  heated  water  that  runs 
to  waste,  in  addition  to  the  loss  of 
soft,  scale-free  boiler  water.  Many 
engineers  suffer  from  oil  at  the  surface 
of  the  water  in  the  boiler:  the  gauge 
glass  showing  this  condition  quickly. 
If  mineral  oil  is  used  in  the  power 
plant  we  do  not  worry  about  the  pres- 
ence of  a  small  quantity  in  the  boiler, 
but  prefer  to  keep  it  out. 

Another  class  of  soft  waters  is  found 
in  the  lowlands  of  the  coast.  A  heavy 
rainfall  with  finely  divided  organic 
matter  and  heat,  combine  to  charge 
standing  water  with  organic  matter 
which  may  bo  acid  in  character.  Boil- 
ers using  such  water  suffer  from  cor- 
rosion and   require  alkali. 

The  waters  of  some  lakes,  large  riv- 
ers and  a  few  deep  wells  deposit  little 
scale  and  may  be  termed  "soft."  Arbi- 
trarily we  fix  the  hardness  under  3 
degrees  Clark.  Such  waters  contain 
suspended  particles,  sand,  clay,  leaves 
and  dissolved  organic  matter,  the  quan- 
tity of  these  varying  greatly  during 
different  seasons.  These  require  con- 
siderable blowing  down  at  the  boiler. 
Water  of  this  character  is  improved  by 
sedimentation  in  large  tanks  followed 
by  upward  filtration  through  coarse 
material,  as  sand,  coke  breeze  or  ex- 
celsior. 
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We  insist  that  water  for  boiler  pur- 
poses shall  be  clean.  Sewage  laden 
lake  or  river  water  carries  grease 
which  accumulates  upon  the  headers 
of  water  tube  boilers  and  corrodes  the 
tubes  and  shells  of  tubular  boilers. 
Our  clients  are  much  annoyed  by  such 
water.  We  recommend  sedimentation, 
upward  filtration  and  legal  proceedings 
against  the  corporation  or  individual 
contaminating  the  stream.  This  ap- 
plies particularly  to  abattoirs,  render- 
ing plants,  woolen  mills  and  cities.  As 
a  last  resort  we  recommend  chemi- 
cal  precipitation   and   filtration. 

II.\I{D    WATEKS. 

A  large  proportion  of  our  water  sup- 
ply is  scale  forming.  If  ten  grains 
of  this  material  per  gallon  are  pres- 
ent nearly  140  pounds  of  sludge  and 
scale  will  concentrate,  in  a  24-hour,  1,- 
000  h.p.  plant.  This  badly  interferes 
with  the  operation  of  the  boiler  as 
a  steam  producer.  In  many  samples 
of  water,  carbonates  vary  from  3  to 
15  grains  per  gallon  and  sulphates 
from  a  trace  to  120  grains  per  gal- 
lon. What  these  compounds  are  and 
how  they  are  formed  will  not  be  dis- 
cussed here. 

Organically  pure  but  hard  sources  of 
supply  are  used  by  many  cities  and 
towns  to  the  disadvantage  of  manufac- 
turers. We  have  suggested  in  a  pre- 
vious paper  that  large  operators  should 
combine  to  manufacture  soft  water  for 
their  common  use.  Water  companies 
might  soften  supplies  furnished  cer- 
tain districts.  We  believe  that  scale- 
free,  clean  water  is  worth  ten  cents 
per  1,000  gallons.  It  usually  costs  less 
than  three  cents  to  soften  this. 

Many  manufacturers  drill  deep  wells 
to  provide  drinking  water  and  to  serve 
as  an  auxiliary  supply.  We  suggest 
consultation  with  a  practical  geologist 
before  putting  a  large  amount  of 
money  into  such  an  enterprise. 

Having  been  fortunate  enough  to 
obtain  water  this  may  be  of  any  class 
mentioned  in  the  table.  For  i)ower 
plant  purposes  heavily  charged  min- 
eral waters  are  to  be  avoided.  We  pre- 
sent an  analysis  of  a  well  water  that 
is   useless   for  boiler  purposes: 

Grains  per  U.  S.  Gallon. 
Combined. 

Sodium  chloride   1.252 

Calcium  carbonate  16.959 

Calcium  sulphate    87.462 

Magnesium  carbonate 000 

Magnesium  sulphate   15.555 

Magnesium  chloride 000 

Calcium  and  magnesium  carbonates 
and  calcium  sulphate  are  scale  pro- 
ducers.     Chloride    of    magnesium    cor- 


rodes metal  and  sodium  chloride  accu- 
mulates on  all  semi-heated  surfaces. 
For  boiler  purposes  we  have  not  been 
troubled  by  the  precipitation  of  iron 
found  in  natural  waters.  If  water 
from  a  well  contains  all  of  these  forms 
of  impurity  in  any  considerable  quan- 
tity it  should  not  be  used  for  power 
purposes.  Those  who  drill  wells  should 
take  samples  of  the  strata  and  water 
encountered.  Analysis  of  these  will 
show  what  veins  of  the  supply  are  to 
be  avoided  and  cased  out.  As  an  ex- 
ample of  the  vicissitudes  of  well-drill- 
ing we   instance   the   following: 

To  100  ft.— small  quantity,  soft 
water. 

100  to  600  ft.  no  water. 

At  600  ft.  salt;  .300  grains  per  gal- 
lon, sodium,  magnesium  and  cal- 
cium chlorides,  with  carbonates 
and  sulphates. 

At  900  ft.  salt. 

900  to  1,200  ft.  no  water. 

1,270  ft.  granite  rock,  no  water;  drill- 
ing suspended. 

SALIXE    AVATERS. 

Few  waters  are  free  from  chlorides. 
Common  salt  is  not  considered  scale 
forming,  although  large  quantities  are 
not  easily  handled,  while  the  chlorides 
of  calcium  and  magnesium  are  very 
objectionable  in  a  boiler.  We  have 
found  no  trace  of  chlorine  in  an  Adi- 
rondack camp  supply  drawn  from  a 
small  stream.  Water  from  Oneida 
Lake,  N.  Y.,  did  not  contain  one  part 
of  chlorine  per  million.  This  lake  is 
28  miles  long  and  several  miles  broad. 
The  sample  was  taken  through  the  ice 
in  the   winter. 

Wells,  springs  and  streams  in  the 
Salina  group  contain  chlorides  varying 
in  our  experience  from  traces  to  600 
grains  of  salt  per  gallon.  The  quan- 
tity of  chlorine  at  various  localities  in 
central  New  York  westward  is  as  fol- 
lows: 

Canajoharie,  570  ft.  under  sur- 
face       6  grains 

Utica,  600  ft.  under  surface.  .300  grains 

Oneida,  100  ft.  under  sur- 
face     30  grains 

Syracuse,  50  ft.  under  sur- 
face   360  grains 

Cayuga  Lake   2  grains 

Seneca  Lake  2  grains 

Akron,  Ohio,  60  ft.  under  sur- 
face       2  grains 

Waters  in  this  belt  contain  also  sul- 
phates and  carbonates  of  calcium,  mag- 
nesium and  sodium,  the  water  varying 
in  hardness  from  5  degrees  to  80  de- 
grees Clark.     Such  water  is  found  in 
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Ohio,  Ontario,  Indiana  and  Michigan. 
These  ground  waters  giMU'rally  need 
treatment.  Shale  waters  if  in  high- 
er altitudes  are  very  good  with  an 
average  hardness  of  (I  degrees  Clark. 
We  have  no  remedy  to  offer  for  heav- 
ily charged  saline  waters.  Evai)ora- 
tlon  results  in  choking  boilers  and  con- 
densers. Wells  on  op|»osite  sides  of 
New  York  Central  tracks  at  Oneida, 
N.  Y.,  about  ].")<•  fei't  apart  contain 
respectively  !•  and  '.W  grains  of  salt  per 
gallon,  the  first  being  '.•(»  feet,  the  sec- 
ond 10t>  feet  in  depth.  Moth  waters 
are  used  successfully,  the  first  without, 
the  second  with  softening  ai»paratus. 
Well  water  containing  one  and  one- 
half  ounces  of  salt  per  gallon  and  scale 
forming  cannot  be  used  by  Syracuse 
manufacturers  to  good  advantage. 

.\I.K.\I.1.\K    W.\rKl{S. 

Some  waters  contain  carbonate,  chlo- 
ride and  sulphate  of  soda  and  potash 
with  perhai)s  chlorides  of  calcium  and 
magnesium. 

This  is  particularly  true  of  waters  of 
the  western  plains  and  lakes.  As  an 
extreme  instance  we  submit  the  follow- 
ing analysis  of  a  water  sent  us  from 
a  California  lake: 

Grains  per  U.  .•>>'.  Gallon. 

Silica    14.3.T 

Alumina   trace 

Oxide  of  iron  .00 

Calcium  carbonate trace 

Magnesium  carbonate .00 

Potassium  chloride    93.56 

Sodium  chloride   2754.30 

Sodium  sulphate 610.50 

Sodium  carl^onate    2573.10 

Acid  carbonate  of  soda 248.50 

This  is  a  representative  of  a  very 
bad  sample  of  alkali  water,  which 
could  not  be  used  for  technical  pur- 
poses. 

Our  practical  experience  with  alka- 
line waters  has  been  confined  to  those 
artificially  produced  in  Eastern  i)lants 
by  the  softening  process.  If  a  boiler 
is  clean  we  find  it  almost  impossible 
by  adding  alkali  to  produce  foaming. 
This  has  been  proved  with  an  excess 
of  soda  ash  amounting  to  50  grains 
per  gallon. 

ACID    WATERS. 

Water  from  expensive  wells  some- 
times tastes  and  smells  of  hydrogen 
sulphide.  If  at  all  strong,  engineers 
will  usually  not  allow  such  water  in 
their  boilers.  We  believe  that,  should 
circumstances  warrant  the  outlay,  a 
heavily  charged  sulphur  water  could 
be  successfully  prepared  for  boiler  or 
other  industrial  use. 


Water  fron>  the  mining  districts  of- 
ten contains  sulphate  of  iron.  We 
consider  this  dang<-rous  water  and 
suggest    tn-atiiHMit    before    u.se. 

Some  waters  contain  free  sulphuric 
acid.  Sometimes  such  water  is  sup- 
|)lied  naturally  but  generally  this  Is 
found  in  sludge  from  acid  plants,  coal 
washers,  or  refineries.  No  more  dan- 
gerous material  can  find  its  way  into 
the  boiler. 

A  .sample  of  scale  from  boilers  in  a 
Pennsylvania  steel  works  was  prac- 
tically pure  oxide  of  iron,  the  result 
of  an  acid  supply. 

We  devote  the  reniaiiuh-r  of  this  arti- 
cle to  methods  of  handling  scale-form- 
ing,   saline,   and   alkaline    waters. 

Three  principal  uses  of  boilers  afford 
a  natural  division  as  follows:  marine, 
locomotive,  stationary. 

Marine  boilers  are  generally  supplied 
on  coast-wise  steamers,  tugs  and  har- 
bor craft,  with  soft  water  that  is  ob- 
tained at  one  of  the  jiorts  at  which 
the  vessel  touches.  As  many  of  the  en- 
gine cylinders  are  run  without  oil  the 
returned  water  is  used  again.  Trans-At- 
lantic steam  ships  are  supplied  with 
surface  condensers  and  complete  dis- 
tilling outfits  of  exi)ensive  design  and 
the  softened  water  is  used  again. 

Locomotive  boilers  represent  an 
enormous  horse  jjower  and  need  the 
best  water  obtainable.  Hard  water 
only  can  be  found  on  many  lines.  Some- 
times a  soft  sujjply  is  found  at  one  end 
of  a  division  and  hard  water  at  the 
other.  Alternate  use  keeps  the  boiler 
free  from  scale.  Starting  and  stop- 
ping and  generally  in  motion,  the  alka- 
line content  of  a  locomotive  boiler 
water  must  be  kei)t  low.  With  sludge, 
serious  foaming  may  result  through 
the  use  of  an  excess  of  softening  agent. 
This  subject  demands  immediate  at- 
tention on  the  part  of  all  railroads. 
Western  systems  have  done  more  in 
this  respect  than  those,  in  the  East. 

Our  exjierience  with  stationary  boil- 
ers has  been  divided  between  shell 
and  water  tube  types.  Methods  of 
water  treatment  apply  in  a  general 
way  to  either,  although  many  disad- 
vantages of  hard  and  muddy  water  are 
overcome   in   water  tube   boilers. 

Engineers  in  charge  of  steam  plants 
are  usually  ignorant  of  the  principles 
of  water  purification.  This  is  only  par- 
tially their  fault,  as  literature  for  their 
education  has  onlv  recently  been  avail- 
able. There  are  many  plants  the  boil- 
ers of  which  cannot  be  operated  a  sin- 
gle week  without  a  deposit  of  scale 
serious  in  character  and  quantity.  The 
most  easily  procured  remedy  has  been 
the    "compound"    furnished   at    an    in- 
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flated  cost.  The  introduction  of  the 
softening  plant  has  widely  advertised 
the  fact  that  lime,  soda  ash,  caustic 
soda  and  tri-sodium  phosphate  are 
cheap  and  efficient  scale  removers. 
Many  an  engineer  spends  the  Sabbath 
day  hammering  scale  only  to  repeat 
the  operation  the  Sunday  following. 
This  is  usually  unnecessary,  as  proper 
chemical  treatment  will  remove  the 
scale  formed  and  prevent  the  deposit 
of  more. 

The  actual  cost  during  the  past  sev- 
en months  to  keep  boilers  clean  in  a 
2,000-h.p.,  24-hour  plant  has  been  less 
than  $1.5,  the  hardness  of  the  water  be- 
ing 5  degrees  Clark.  Caustic  soda  and 
soda  ash  have  been  used  in  excess 
about  2  grains  per  gallon. 

Ideal  conditions  favor  the  installa- 
tion of  a  standard  softening  system. 
We  feel,  however,  that  prejudice  is  so 
great  that  it  will  take  at  least  five 
years  to  make  these  plants  popular 
with  engineers  who  have  in  many  in- 
stances received  gratituities  from  com- 
pound salesmen,  or  with  managers  who 
cannot  see  an  adequate  return  for  the 
investment. 

We  now  turn  to  methods  of  treat- 
ment. 

While  waiting  for  a  better  under- 
standing of  the  correct  thing  to  do 
when  annoyed  by  hard  water  we  have 
adopted  the  following  method  which  is 
now  used  in  many  plants.  Analysis 
is  made  of  the  water  supply  or  sup- 
plies; of  the  water  from  the  heater, 
from  each  boiler  and  from  the  hot  well. 
In  this  way  we  find  remarkable  con- 
ditions. The  hardest  water  that  has 
come  to  our  notice  was  taken  from 
three  water  tube  boilers:  1.  43  de- 
grees Clark.  2.  85  degrees  Clark.  3. 
382   degrees   Clark. 

It  is  not  unusual  to  find  alkalies  and 
scale-forming  ingredients  concentrated 
in  the  boiler  water.  If  the  supply  has 
a  hardness  of  10  degrees  Clark,  the  in- 
ternal water  may  have  a  hardness  of 
twenty,  thirty  or  even  forty  degrees. 

Great  stress  has  been  laid  on  the 
removal  of  carbonates  by  heaters.  We 
find  carbonates  in  most  boiler  waters 
and  believe  that  the  best  heaters  may 
remove  50  to  75  per  cent  of  these.  The 
water  circulates  too  rapidly  to  favor 
their  deposit  and  the  dissolved  gases 
are  occluded  under  pressure.  The 
concentration  of  chemical  salts  in 
the  presence  of  organic  matter 
may  cause  serious  corrosion.  We 
believe  that  sulphates  of  cal- 
cium and  magnesium  may  produce 
or  aid  in  producing  the  holes  that  are 
eaten  in  feed  pipes  and  flues,  hereto- 
fore credited  to  chloride  of  magnesium. 


but  which  we  find  may  occur  when 
none  of  this  chemical  is  present.  Fur- 
their  investigation  must  be  made  to 
determine  the  exact  cause  of  the  fore- 
going results. 

Having  proved  the  presence  of  con- 
centrated salts  in  a  set  of  boilers,  we 
suggest  to  the,  engineer  that  he  shall 
"blow  down"  once  in  four  hours  or 
two  or  three  times  per  day  from  one- 
half  to  two  inches  of  water.  This  form 
of  treatment  some  engineers  will  not 
adopt,  stating  that  it  will  strain  their 
boilers  to  blow  them  under  full  steam 
pressure;  others  do  this  regularly.  We 
have  a  plant  of  this  kind  in  mind  where 
there  are  two  200-h.p.  shell  boilers  that 
have  been  blown  down  under  full  head 
of  steam  perhaps  two  inches  each  af- 
ternoon for  four  years  with  no  injuri- 
ous   results. 

The  scale-forming  materials  sepai'ate 
in  the  boiler,  the  decomposing  carbo- 
nates rising  to  the  top  and  forming 
a  light  scum,  which  accumulates  on 
the  upper  tubes,  while  the  sulphates 
and  precipitating  carbonates  form  a 
dense,  heavy  scale  on  the  shell  and 
lower  tubes  of  the  boiler.  We  be- 
lieve that  it  is  a  very  good  plan  to 
blow  out  the  accumulated  sediment  in 
the  morning  and  in  the  evening,  and 
that  considerable  scale  may  be  re- 
moved from  the  water  surface  while 
the  boiler  is  under  full  steam  pres- 
sure, by  opening  suitable  cocks. 

Boilers  are  set  in  peculiar  ways  eith- 
er accidentally  or  through  ignorance. 
We  have  found  boilers  with  the  blow- 
off  at  the  rear  no  less  than  4  inches 
higher  than  the  floor  of  the  boiler  at 
the  front.  In  some  boilers  the  blow- 
off  is  found  3  or  4  inches  above  the 
lowest  point  of  the  shell,  and  we  find 
engineers  who  blow  their  boilers  but 
once  per  week,  putting  in  from  one  to 
five  gallons  of  compound  Monday 
morning,  and  making  this  last  the  en- 
tire week,  blowing  it  out  at  the  close 
of  the  working  day  Saturday.  Severe 
scaling  or  severe  corrosion  may  re- 
sult from  the  lack  of  use  of  the  blow- 
off  valves.  If  we  were  running  a  boiler 
or  a  battery  of  boilers  using  hard 
water  we  would  use  the  blow-off  at 
least  three  times  during  the  24  hours. 
Lack  of  attention  regarding  falling 
scale  and  accumulating  sludge  may  re- 
sult in  a  bad  bag  or  blister  of  the 
crown  sheet. 

If  the  engineer  finds  that  he  cannot 
handle  the  sludge  through  the  blow- 
off  valve,  (and  this  the  chemist  can 
determine  usually  in  advance),  a  mix- 
ture of  alkali  should  be  used  in  the 
boiler.  This  is  added  with  the  feed 
water  drop  by  drop.  The  quantity  bears 
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but  little  relation  to  that  proscribed 
for  the  same  water  in  a  water  soften- 
ing ciitflt.  For  instance,  the  proscrip- 
tion may  call  for  five  pounds  of  soda 
ash  and  two  pounds  of  caustic  soda 
per  thousand  gallons  of  raw  water.  If 
this  is  plac<'d  in  tiie  l)t)iler  in  exact 
P'-oportion  lo  the  number  of  thousand 
gallons  used  the  chances  are  that  very 
severe  foaming  will  result  during  the 
coming  three  days.  We  prefer  to  divide 
the  prescription  by  at  least  five  and 
then  set  samples  of  water  taken  from 
the  boilers  under  treatment,  making  a 
careful  analysis  of  such  treated  water. 
In  this  way  we  are  able  to  determine 
the  quantity  and  amount  of  chemicals 
absorbed  and  those  left  in  solution, 
also  the  quantity  and  amount  of  scal- 
ing material  removed,  and  that  left  in 
the  water. 

The  scale  that  accumulates  on  the 
tubes  and  shell  is  often  useful  in  de- 
termining the  kind  of  treatment  that 
a  boiler  needs,  but  this  scale  may 
differ  materially  in  composition  at  dif- 
ferent points  in  the  boiler. 

The  use  of  boiler  compounds  contain- 
ing tannin  is  determined  by  black 
scale,  which  is  a  dye  formed  by  the 
union  of  tannin  and  iron  at  the  e.\- 
pense  of  the  boiler  itself.  We  discour- 
age the  use  of  such  compounds. 

Objections  are  raised  by  some  engi- 
neers to  the  use  of  soda  ash  in  boil- 
ers. We  have  yet  to  find  a  single  in- 
stance where  soda  ash,  if  used  in  mod- 
erate quantities,  even  to  50  grains  per 
gallon  in  excess,  has  injured  a  boiler 
shell  or  tubes,  and  would  much  prefer 
the  use  of  a  small  quantity  of  this  ma- 
terial in  a  boiler  water  to  the  use  of 
rain  or  distilled  water,  both  of  which 
have  a  highly  corrosive  effect  on  iron. 
Again,  some  engineers  state  that  soda 
ash  injures  gaskets. 

During  two  seasons  we  have  tried 
this  out  in  a  2,000-h.p.  plant  where  the 
steam  is  used  for  heating  houses  and 
office  buildings,  and  although  expen- 
sive and  complicated  steam  traps,  me- 
ters, and  gaskets  are  used  throughout 
the  system,  we  have  failed  to  experi- 
ence any  difficulty  whatever  from  this 
method  of  treatment. 

Having  reckoned  the  amount  of  caus- 
tic lime  required  to  remove  carbonates 
from  water  for  internal  treatment,  we 
use  a  fraction  of  its  equivalent  of 
caustic  soda.  With  carbonic  acid  this 
material  is  changed  to  sodium  carbo- 
nate and  if  sulphates  are  present  a 
second  reaction  takes  place.  A  much 
smaller  proportion  of  soda  ash  is  re- 
quired than  when  lime  and  soda  ash 
are  used. 

On  account  of  this  double  action,  we 


believe  that  caustic  soda  should  be 
used  much  more  generally  In  water,  as 
it  is  more  easily  handled  than  lime  and 
as,  further,  a  concentrated  solution  can 
be  made.  After  the  preparation  has 
been  applied  and  an  analysis  of  the 
water  has  been  made,  it  is  not  diffi- 
cult to  see  what  changes  are  necessary. 
These  should  be  applied  at  once.  Any 
form  of  exact  treatment  for  boiler 
water  within  or  without  the  boiler,  de- 
mands the  services  of  an  experienced 
chemist  and  an  interested  engineer.  An 
excellent  water  softening  apparatus 
failed  because  the  engineer  in  charge 
would  not  give  it  fair  treatment. 

Those  in  charge  of  power  plants  are 
usually  anxious  to  learn  some  of  the 
priiui])]es  involved  in  water  purifica- 
tion. It  has  been  our  practice  to  sup- 
ply a  regular  outfit  for  their  use.  This 
includes  the  following: 

1  glass  burette,  funnel  and  filter  pa- 
pers. 

1  bottle  phenolphthalein  solution. 

1  bottle  methyl  orange  solution. 

1  bottle  silver  nitrate  solution. 

1  quart  of  soap  solution  with  the  for- 
mula for  making  up  more,  and  some- 
times a  bottle  of  standard  decinormal 
hydro-chloric  acid.  This  apparatus  is 
purchased  by  the  power  plant  owner, 
and  placed  in  the  engine  room.  We 
have  been  told  by  one  engineer  that 
he  would  not  take  one  hundred  dollars 
for  the  little  kit  of  tools  provided  to 
determine  the  processes  going  on  in 
the  boiler  water.  The  number  of  tests 
that  these  men  will  make  and  the  care 
and  accuracy  exercised  in  making  them 
are  surprising.  We  have  gotten  up  a 
printed  form  for  permanent  records, 
such  being  turned  in  at  the  office  each 
day. 

WATER-SOTK.MNG  ri..\NTS. 

As  there  are  now  several  forms  of 
water  softening  apparatus  on  the  mar- 
ket that  are  entirely  efficient  the  pow- 
er plant  manager  and  operator  have 
no  excuse  for  using  a  scale-charged 
water.  With  a  thousand  horse-power  or 
a  larger  plant  and  with  water  about 
10  degrees  in  hardness  a  water  soften- 
ing outfit  can  be  shown  to  be  an  in- 
vestment paying  more  than  10  per 
cent,  on  its  cost  and  operating  ex- 
penses. In  some  instances  this  percent- 
age may  be  raised  to  a  point  where 
the  whole  apparatus  will  pay  for  itself 
within  two  or  three  years.  There  is 
great  prejudice  on  the  part  of  engi- 
neers to  the  use  of  softened  water, 
and  we  have  found  men  who  have  put 
in  expensive  plants  of  this  sort  who 
are  not  operating  them.  The  reason 
being  that  "they're  too  much  bother." 


166 


MUNICIPAL  ENGINEERING. 


Considering  the  cost  of  extra  fuel, 
flues,  the  cost  of  opening  the  boilers, 
removing  scale  and  poor  steaming  ca- 
pacity a  scale-free  water  is  a  valuable 
investment.  We  find  plants  that  are 
operating  with  boilers  that  have  not 
been  opened  for  months,  and  that  are 
found  in  a  scale-free  condition,  the 
water  being  of  a  hardness  of  about  20 
degrees  Clark  per  U.  S.  gallon.  Origi- 
nally we  were  not  sure  of  the  action  of 
caustic  lime  and  soda  ash  on  concrete 
tanks,  but  believe  that  with  a  carefully 
constructed  tank  of  this  kind  no  dan- 
ger whatever  will  result  through  the 
action  of  the  alkali  on  the  cement 
mass.  A  tank  has  been  in  use  for  this 
purpose  for  three  years  and  is  still 
in  first-class  condition. 

The  ideal  chemical  for  softening 
water  is  not  now  available.  Calcium, 
magnesium  and  the  sulphate  radical 
should  be  removed.  Excessive  foaming 
would  be  avoided  and  softened  water 
would  approximate  distilled  water  in 
purity. 

SUMMARY. 

In  conclusion  we  wish  to  call  atten- 
tion to  the  following: 

To  locate  at  least  one  constant  sup- 
ply of  good  boiler  water  is  an  impor- 
tant duty  of  the  engineer  who  lays  out 


a  new  plant — if  more  than  one  supply 
can  be  made  available  every  reason- 
able effort  should  be  made  to  secure 
the  second. 

Water  for  boiler  purposes  should  be 
clean  and  scale-free.  Filtration  and 
softening  will  produce  both  conditions 
even  though  the  supply  is  bad,  chlo- 
ride   and   alkaline   waters    excepted. 

Money  put  into  a  "well"  enterprise 
is  a  business  venture  with  uncertain 
results,  but  is  recommended  if  condi- 
tions warrant  the  expense. 

Water  companies  should  give  tech- 
nical aid  to  large  power  users  if  diffi- 
culty is  experienced  with  the  water  fur- 
nished ;  that  delivered  to  manufactur- 
ing districts  might  be  softened  before 
distribution. 

Resident  engineers  should  be  com- 
pelled to  make  daily  reports  of  the 
condition  of  the  water  from  their  boil- 
ers and  a  competent  chemist  should  be 
employed  in  connection  with  every 
large  power  plant. 

This  association  could  to  good  ad- 
vantage appoint  a  committee  to  report 
on  technical  methods  of  water  analysis 
with  the  official  adoption  of  a  provis- 
ional method  to  be  used  throughout 
the  United  States.  This  branch  of 
practical  chemistry  is  now  of  great  im- 
portance  to   mechanical   engineers. 


THE  TUNGSTEN  LAMP  AND  ITS  RELATIONS  TO 
CENTRAL  STATIONS. 

By  Oeorge  Merrill. 


THE  object  of  the  following  article 
is  to  show  the  effect  of  the  tungs- 
ten lamp  and  its  later  develop- 
ments upon  commercial  interests.  As 
lamp  manufacturers,  we  are  as  vitally 
interested  in  the  commercial  success 
of  the  tungsten  lamp  upon  central 
station  circuits  as  are  the  central  sta- 
tions themselves.  The  tremendous 
success  with  which  this  lamp  has  so 
far  met  is  most  gratifying  to  us,  and 
the  rapidity  with  which  central  sta- 
tions have  adopted  it  has  even  ex- 
ceeded our  expectations.  We  real- 
ized, of  course,  that  the  lamp  would 
have  to  prove  its  cause,  which  it  has 
very  ably  done,  and,  further,  that  un- 
til its  merits  were  thoroughly  demon- 
strated in  actual  service,  the  central 
stations  would  be  very  conservative 
in  regard  to  its  use  upon  their  cir- 
cuits. 

At  the  Atlantic  City  meeting  of  the 
National  Electric  Light  Association 
last    June,    two    papers,    one    dealing 


with  the  effect  of  the  tungsten  lamp 
on  revenues,  and  the  other  a  report 
submitted  by  the  lamp  committee,  rec- 
ommended to  central  stations  a  broad 
tungsten  policy  as  productive  of  the 
best  results.  Companies  were  urged 
to  overcome  their  fear  of  decreased 
revenue  in  connection  with  the  new 
lamps,  as  in  practically  every  case  it 
was  found  that  the  revenue  could  be 
maintained  by  the  new  business  avail- 
able as  a  result  of  placing  the  tung- 
sten lam])  freely  before  the  consumer. 
Moreover,  a  consideration  of  the  ulti- 
mate benefits  which  are  sure  to  fol- 
low such  a  plan  should  be  enough  to 
overcome  any  fears  for  the  present. 

The  two  papers  referred  to,  the  one 
based  largely  upon  replies  to  forty 
questions  submitted  to  a  large  num- 
ber of  companies  throughout  the 
United  States  and  Canada,  and  the 
other  based  on  the  judgment  of  sev- 
eral i)rominent  men  of  the  association, 
who  have   taken  a  broad  view  of  the 


THE  TUNGSTEN  LAMP. 


167 


present  situation,  spoke  with  such  fa- 
for  of  the  nt'w  lamp  that  w»*  cannot 
but  bi'licvc  that  liu"  ct'iitral  .station 
must  find  it  valuablf.  This  conclusion 
is  further  warranted  by  the  experi- 
ences of  a  number  of  companies  from 
various  parts  of  the  country  as 
brought  out  in  the  several  discussions 
at  the  same  meeting. 

In  the  earliest  conception  the  cen- 
tral station  and  incandescent  lamp  in- 
dustries were  most  intimately  con- 
nected. The  first  commercial  meth- 
ods of  generating  electrical  energy, 
of  subsequently  distributing  such  en- 
ergy, and  of  ultimately  transforming^ 
it  into  light,  were  perfected  by  Thos. 
Edison  some  thirty  years  ago.  After 
years  of  patient  effort  he  succeeded 
in  making  an  electric  incandescent 
lamp  which  was  of  low  efliciency  and 
which  had  a  life  of  but  a  few  hundred 
hours. 

In  the  incandescent  lamp,  by  means 
of  which  electrical  energy  is  converted 
into  light,  greater  improvements  have 
been  made  than  in  any  other  single 
piece  of  ai)paratus  which  is  used  in  the 
process  of  producing  such  light.  Not 
only  has  the  electrical  efficiency  of 
light  production  been  increased  about 
500  per  cent.,  through  the  incandescent 
lamp,  over  its  first  commercial  form, 
but  the  life  of  the  lamps  to-day  at 
1.25  watts  i)er  candlepower  is  many 
times  greater  than  the  early  lamps 
even  at  an  efficiency  as  low  as  «> 
watts  per  candle.  As  the  lamp  manu- 
facturing processes  became  better  un- 
derstood, the  efficiency  at  which  it  be- 
came i)ossible  to  operate  the  carbon 
lamp,  and  still  secure  a  commercial 
life,  was  gradually  increased  so  that 
we  had  the  successive  steps  from  the 
very  low  efficiency  of  the  early  lamps 
up  to  an  efficiency  of  .3.1  watts  per  can- 
dle power  which  for  a  good  many  years 
has  been  the  highest  standard  effi- 
ciency for  carbon  lamps.  Until  but  a 
few  years  ago  the  possibility  of  ever 
securing  an  incandescent  lamp  with  an 
efficiency  much  higher  than  that  of 
the  standard  3.1  watts  per  candle 
power  carbon  type  seemed  rather  re- 
mote, and  it  is  no  wonder  that  the  re- 
lation between  the  electrical  energy 
consumed  and  the  quantity  of  light 
produced  by  this  lamp  should  have 
been  used  as  a  convenient  basis  by 
some  central  stations  upon  which  to 
establish  their  system  of  lighting  rates. 
That  such  an  imjwrtant  question 
should  have  involved  the  efficiency  of 
the  lamps  by  which  the  light  was 
produced,  appears  rather  unfortunate, 
when  we  consider  that  within  only 
the   last    few  years  it  has  been   made 


l)ossible  to  produce  a  certain  amount 
of  light  with  practically  one-third  of 
th«'  energy  formerly  required. 

In  central  station  work  the  fl.\ed 
o|)erating  and  investment  exijenses 
form  such  a  large  projiortlcjn  of  the 
total  cost  of  operation  that  it  is  very 
essential  to  take  such  charges  cor- 
rectly into  consideration  in  laying  out 
a  profitable  and  eriuitable  system  of 
rates.  In  .som*'  cases  th(»  fixed  charges 
which  were  to  cover  the  fixed  ex- 
penses were  calculated  on  the  basis 
of  a  certain  number  of  hours'  use  of 
the  connected  load,  usually  in  the  fa- 
miliar "16  candle  i)ower  50  watt 
equivalent,"  and  were  then  included  in 
some  way  in  a  kilowatt  hour  rate  and 
thus  made  dependent  on  the  amount 
of  energy   consumed. 

It  thus  hapi)ened  that  in  some  cases 
central  stations  were  operating  on  a 
system  of  rates  which  did  not  ap- 
pear well  adapted  to  a  change  to  a 
higher  efficiency  lamp.  The  reduc- 
tion in  the  amount  of  energy  required 
to  produce  a  certain  quantity  of  light 
by  the  perfection  of  new  light  sources, 
naturally  disturbed  those  central  sta- 
tions whose  rate  systems  were  largely 
based  on  the  use  of  carbon  lamps,  and 
were  it  not  for  the  fact  that  the  new 
lamps  served  to  stimulate  a  desire  for 
more  light  on  the  part  of  the  consum- 
ers, and  further  that  it  has  been  pos- 
sible to  secure  business  with  the 
tungsten  lamp  which  would  not  have 
been  available  with  a  less  efficient  and 
less  attractive  source  of  light,  the  sit- 
uation would  have  been  far  from  pleas- 
ant for  many  central  stations.  The 
same  general  state  of  affairs  existed 
in  the  gas  industry  at  the  time  of  the 
introduction  of  the  Welsbach  mantle. 
The  gas  companies  at  first  looked  with 
considerable  disfavor  upon  the  new- 
comer through  fear  that  the  straight 
meter  rate  so  largely  used  in  the  sale 
of  gas  would  result  in  a  serious  loss 
of  revenue.  Experience  soon  demon- 
strated, without  a  question  of  a  doubt, 
that  the  advent  of  the  high  efficiency 
Welsbach  lamp  was  a  wonderful  stim- 
ulant to  the  gas  business,  and  that  the 
creation  of  a  new  business  department 
and  the  active  work  along  the  lines  of 
heating  and  cooking  devices  which 
came  with  increased  activity  in  the 
lighting  end  of  the  business,  served 
to  bring  about  a  very  prosperous  con- 
dition. We  may  confidently  expect  a 
similar  jirosperity  in  the  central  sta- 
tion industry  as  a  result  of  the  in- 
creased interest  and  activity  awak- 
ened by  the  tungsten  lamp.  Public 
interest  is  now  aroused  in  the  ques- 
tion of  lights  and  lighting  as  never  be- 
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fore.  A  consumer  who  can,  when  day- 
light fails,  flood  his  residence  or  store 
with  a  clear  white  light,  that  even 
rivals  in  beauty  the  daylight  which  it 
has  been  called  upon  to  replace,  de- 
rives a  certain  sense  of  satisfaction 
from  his  electrical  service  that  he  had 
never  before  felt.  He  appreciates  the 
fact  that  light  is  a  very  valuable 
thing,  and  that  good  light,  and  plenty 
of  it,  will  accomplish  wonders  in  mak- 
ing his  home  more  inviting  or  his  store 
more  attractive. 

The  high  efficiency  of  the  tungsten 
lamp  makes  it  possible  to  secure  in  all 
classes  of  service,  whether  residential 
or  commercial,  a  degree  of  illumina- 
tion which,  a  few  years  ago,  would 
have  been  almost  beyond  question  be- 
cause of  the  excessive  cost,  and  which 
could  not  have  been  rivaled  in  purity 
of  color  at  any  price. 

The  residential  lighting  field  can 
be  profitably  invaded  with  tungstens 
if  the  campaign  is  properly  carried 
out.  As  a  general  rule,  people  are 
usually  willing  to  spend  about  so  much 
for  electrical  service,  and  through  a 
reduction  in  the  cost  of  electric  light- 
ing by  the  use  of  more  efficient  lamps, 
electrical  heating  and  cooking  devices 
of  all  kinds  are  offered  an  excellent 
opening.  The  effect  of  such  a  resi- 
dential campaign  should  eventually 
tend  to  cut  from  the  peak  of  the  sta- 
tion load  curve  and  fill  in  the  hollow 
which  has  so  long  troubled  the  central 
station  men. 

A  residential  consumer  who  installs 
tungsten  lamps,  thus  reducing  his 
maximum  demand,  and  who,  by  the 
use  of  any  of  the  very  handy  electrical 
devices,  consumes  practically  the  same 
number  of  kw.  h.  as  before  with  a 
lighting  load  only,  betters  his  individ- 
ual load  factor,  and  enables  the  cen- 
tral station  to  serve  with  a  given  kw. 
of  installed  capacity  a  larger  connect- 
ed load.  Such  results  cannot  be  se- 
cured in  a  day,  but  must  come  with  a 
gradual  education  of  the  consumer  to 
the  advantages  of  electrical  service 
for  other  purposes  than  for  lighting 
alone,  and  with  such  realization  on  the 
part  of  the  consumer  will  come  in- 
creased prosperity  for  the  central  sta- 
tion. 

The  effect  of  installing  the  tung- 
sten lamps  on  commercial  circuits  has 
been  proven  to  be  very  successful  and 
has  raised  but  little  doubt  as  to  ef- 
fect on  revenue.  Commercial  custom- 
ers are  usually  willing  to  take  con- 
siderably more  light  than  they  had 
previously  been  using  as  they  realize 
that  the  advertising  value  of  such  il- 
lumination  makes   it   well   worth   the 


cost.  I  am  sure  that  many  merchants 
obtain  more  benefit  from  the  attrac- 
tive appearance  of  their  store  and 
show  windows  than  from  almost  any 
other  form  of  advertising,  and  fur- 
ther, that  a  proper  lighting  installa- 
tion can  do  more  toward  producing 
such  a  desired  effect  than  any  other 
one  thing. 

To  see  that  the  new  lamps  are  in- 
stalled in  the  best  possible  manner 
should  be  the  aim  of  every  progres- 
sive central  station.  It  is  not  only 
unjust  to  the  consumer,  but  it  is  poor 
policy  on  the  part  of  the  station  to 
allow  tungsten  installations  to  be 
made  without  at  least  telling  the  con- 
sumer something  as  to  the  best  man- 
ner of  using  the  lamps. 

We  may  touch  very  briefly  on  lue 
general  progress  in  the  art  of  lamp 
manufacture.  The  carbon  filament 
lamps  of  3.1,  3.5  and  4  watts  per  can- 
dle have  been  improved  gradually 
from  their  early  forms  by  constant  re- 
search and  development  work,  and 
even  within  the  last  few  years  a  great 
deal  has  been  done  in  bringing  all 
types  and  sizes  to  a  uniform  high  qual- 
ity by  more  rigid  inspections,  careful 
photometry,  and  close  selection.  The 
gem  lamp,  the  first  step  toward  high 
efficiency,  with  a  cellulose  filament, 
metallized  by  the  heat  of  the  electric 
furnace,  made  it  possible  to  burn  them 
at  an  efficiency  of  2.5  watts  per  can- 
dle with  a  life  comparable  to  that  of 
the  carbon  lamp  at  3.1.  A  little  later 
the  tantalum  lamp,  with  a  metallic 
filament,  was  produced  and  was  able 
to  give  a  good  commercial  life  at  2.00 
watts  per  candle.  This  lamp  did  not 
receive  the  attention  from  the  general 
public  that  it  might  have  because  the 
announcement  of  a  lamp  of  even  still 
higher  efficiency  was  made  before  the 
tantalum  lamp  had  been  really  com- 
mercially introduced. 

The  tungsten  lamp  is  the  result  of 
years  of  research  in  the  realm  of  new 
materials  suitable  for  incandescent  fil- 
aments. Great  difficulties  have  been 
overcome,  but  the  work  will  not  stop, 
and  the  next  year  will  witness  a  grad- 
ual improvement  in  the  quality  of  the 
tungsten  lamps,  which  to-day  are  giv- 
ing such  good  results,  just  as  the  car- 
bon filament  lamps  became  better  as 
experience  was  gained  in  the  details 
of  their  production. 

The  tungsten  lamp  has  been  com- 
mercially developed  for  practically  all 
classes  of  service,  ordinary  multiple, 
street  series,  sign  lighting,  train 
lighting,  automobile  lighting,  minia- 
tures for  flash  lights,  surgical  use,  and 
for  general  decorative  eifects. 
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A  150  watt  120  candle  power  tung- 
sten lamp  has  recently  been  added  to 
tne  standard  iimlii|ii(>  lino  and  fills  the 
rather  wide  ^ap  wiiieh  previously  ex- 
isted between  the  100  and  250  watt 
sizes.  This  lanij)  Is  placed  on  the 
market  with  the  belief  that  it  will,  in 
many  cases,  prove  very  valuable  in 
changing  from  gas  to  electric  installa- 
tions. The  tungsten  lamp  for  200  volt 
service  can  soon  be  obtained  in  watt- 
ages  of  45.  70,  110  and  ISO.  These 
lamps  should  i)rove  most  valuable 
where  200  to  25(t  volt  service  is  in- 
stalled, as  it  will  be  the  first  high 
efficiency  lamp  produced  for  high  volt- 
age work. 

The  tungsten  street  series  lamp  can 
be  obtained  in  candlepowers  from  25 
to  80  and  in  ampere  ranges  of  1.75. 
3.5,  4.0,  5.5,  fi.()  and  7.5.  which  meet 
the  requirements  of  most  practical 
work.  The  lami)s  can  be  operated  in 
series  with  either  incandescents  or 
arcs,  provided  that  the  current  of  the 
circuit  can  be  maintained  at  the  value 
for  which  lamps  were  ordered.  The 
tungsten  street  series  lamp  has  sev- 
eral advantages  over  any  other  type 
of  illuminant  for  the  majority  of 
streets.  They  can  be  installed  on 
either  the  curb  line  or  over  the  cen- 
ter of  the  street.  They  can  be  ob- 
tained in  such  candlepowers  as  will 
permit  the  most  desirable  spacing,  and 
they  can  consequently  be  placed  low- 
enough  to  miss  the  obstruction  of 
dense  foliage,  which  often  interferes 
with  and  in  many  cases  altogether  de- 
stroys the  illuminating  value  of  an 
arc  lamp  hung  high  over  street  in- 
tersections. 

The  tungsten  street  series  lamp  pos- 
sesses advantages  over  gas  for  street 
lighting,  in  that  it  is  capable  of  more 
varied  and  artistic  arrangement;  that 
is  has  a  smaller  depreciation  in  can- 


dlepower  from  the  initial  value;  that 
the  constancy  and  quality  of  the  light 
is  better  and  in  I  he  ease  with  which 
it  can  be  controlled  from  some  central 
point. 

The  tungsten  street  series  lamp  is 
rugged.  Its  comparatively  heavy  fila- 
ment suffers  but  very  little  chance  of 
m<>chanical  breakage.  It  is  cajjable  of 
showing  considerable  economy  over 
the  carbon  or  gem  types  now  in  use, 
and  from  reports  of  many  installa- 
tions there  is  no  rjuestion  as  to  its 
merit  in  this  respect.  The  tungsten 
street  series  lamp  is  well  worth  inves- 
tigating, as  increased  candlepower  in 
tungsten  street  lighting  units  for  the 
same  amount  of  money  that  the  older 
types  brought.  ai)i)eals  strongly  to  a 
city  council  and  has  a  good  effect  on 
the  general  public,  as  far  as  its  atti- 
tude toward  the  central  station  is  con- 
cerned. 

The  central  station  man  may  feel 
absolutely  confident  in  offering  the 
tungsten  lamp  freely  and  without  hesi- 
tation to  his  consumers  that  he  is  plac- 
ing at  their  service  the  best  means  of 
converting  electrical  energy  into  use- 
ful light,  and  that  a  broad  policy  to- 
gether with  an  interest  in  seeing  that 
the  lamps  are  installed  in  the  best 
manner,  cannot  but  in  the  end  prove 
to  be  of  the  greatest  benefit,  not  only 
to  the  consumers  but  to  himself  as 
well.  The  relations  between  the  cen- 
tral station,  the  lamp  manufacturer, 
and  the  consumer  are  very  close.  The 
central  station  supplies  the  energy  for 
producing  light;  the  lamp  manufac- 
turer supplies  the  means  by  which 
the  transformation  is  accomplished. 
Only  by  co-operation  between  the  two 
can  the  industries  which  they  repre- 
sent reach  the  fullest  and  broadest 
development. 


CENTRAL  STATIONS  FoK  T()\\  NS  OF  1.000  PolTLATlON. 


Bi/  Caryl  D.  Haskins,  Manaqer  of  Lighting  Department  General  Elevtric 
Compant/,  Schenectadi/,  N.  Y. 


WHEN'  the  electrical  industry 
was  comparatively  young,  the 
greatest  interest  was  dis- 
played in  the  establishment  of  new- 
plants  to  supply  electricity  for  illumi- 
nating purposes,  and  the  activity  along 
these  lines  was  so  great  at  that  time 
that  installations  were  made  in  al- 
most all  communities  of  sufficient  size 
to  warrant  the  outlay. 

Since   that   time,   the   electrical   art 
has  progressed  with  almost  marvelous 


rapidity,  and  communities  in  which 
plants  were  established,  many  of 
which  were  at  that  time  comparatively 
small,  have  also  grown  from  the  rank 
of  towns   to  that  of  cities. 

The  result  has  been  that  gigantic 
installations  which  have  grown  up  in 
the  last  few  years  have  monopolized 
the  greater  portion  of  the  talent  and 
the  time  of  those  men  who  have  made 
a  specialty  of  electrical  development; 
and  the  installation  of  new  plants  in 
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comparatively  small  or  medium  size 
communities  has  not  received  the  at- 
tention from  the  engineering  fratern- 
ity that  it  did  in  the  past. 

During  this  period  a  new  generation 
has  grown  up,  and  to-day  there  are  a 
vast  number  of  communities  in  the 
country  which  are  of  sufficient  size 
to  support  an  electrical  lighting  ]ilant, 
and  which  are  in  a  position  to  demand 
the  best  that  the  world  has  to  offer  in 
the  line  of  artificial   illumination. 

While  it  is  true  that  the  interest  of 
our  greatest  electrical  men  has  been 
diverted  from  channels  of  new  de- 
velopment to  the  problems  incident 
to  larger  installations,  the  interest 
through  the  country  at  large  has  been 
greatly  increased.  This  is  evidenced 
each  day  by  the  large  number  of  in- 
quiries which  are  received,  asking  for 
information  as  to  the  cost  of  installa- 
tions and  operations  of  electrical 
plants  for  towns  ranging  in  popula- 
tion upwards  from  500  people. 

It  is  the  purpose  of  this  article  to 
answer  some  of  these  general  ques- 
tions and  to  provide  preliminary  facts 
and  figures  on  the  costs  of  such  in- 
stallations. 

Owing  to  the  marked  increase  in 
efficiency,  sturdiness  and  simplicity  in 
the  design  of  electrical  apparatus,  to- 
gether with  an  even  more  marked  de- 
crease in  first  cost,  towns  which  ten 
years  ago  could  not  have  supported 
electrical  plants,  may  now  advantage- 
ously  consider   installations. 

In  making  an  estimate  of  the  costs 
and  apparatus  necessary  to  install  an 
electric  power  plant  in  a  town  of  1,000 
people,  there  are  many  factors  which 
must  be  predetermined  in  order  to  ob- 
tain figures  which  will  exactly  apply 
to  any  set  of  local  conditions. 

The  best  that  can  be  done  in  mak- 
ing up  a  general  proposition  is  to  pre- 
suppose certain  factors,  derived  from 
averages  in  a  large  number  of  particu- 
lar cases.  In  making  such  general  fig- 
ures applicable  to  any  one  definite  lo- 
cality, the  greatest  care  should  be  ex- 
ercised in  determining  the  exact  value 
of  these  factors  under  such  local  con- 
ditions. 

Probably  the  two  most  important 
items  for  determination  are:  The 
length  of  service  which  the  plant  shall 
supply,  and  the  kind  of  fuel  which 
will  give  the  chea])est  and  most  satis- 
factory results.  It  has,  therefore,  been 
thought  expedient  to  make  our  gen- 
eral figures  on  plants  operating  for 
both  power  and  lighting;  that  is,  24 
hours  a  day;  for  plants  doing  a  light- 
ing business  alone,  running  from  sun- 
down  to   morning,   with    possibly   cer- 


tain morning  hours  of  service  in  the 
winter,  the  average  operatioli  being 
about  six  hours  a  day,  and  for  each  of 
these  plants  two  types  of  fuel  have 
been  considered,  coal  and  natural  gas. 

The  uses  of  electricity  are  increas- 
ing so  rapidly  at  the  present  time  that 
almost  every  day  brings  to  light  some 
new  application,  and  for  this  reason 
every  new  company  should  carefully 
consider  the  possibilities  of  service  for 
power  purposes;  and  if  this  cannot  be 
profitably  carried  on  under  the  present 
condition,  provision  should  be  made 
for  maintaining  a  24-hour  service 
sometime  in  the  very  near  future. 

It  is  perfectly  obvious  that  power 
business  can  be  taken  on  at  much 
lower  rates  than  ordinary  commercial 
lighting  business,  as  the  hours  of  serv- 
ice are  much  longer  and  the  peak  load 
very  much  less  pronounced.  More- 
over the  same  machinery  which  is 
used  in  a  strictly  lighting  plant  only 
six  hours  a  day  may  be  operated  24 
hours;  thus  getting  four  times  the 
amount  of  work  from  the  same  in- 
vested capital. 

Before  proceeding  with  the  detail 
estimates  it  might  be  well  to  state 
that  the  freight  item,  on  account  of 
its  large  variation,  has  not  been  in- 
cluded, and  it  has  also  been  assumed 
that  water  may  be  obtained  without 
cost.  Further,  it  has  been  necessary 
to  make  arbitrary  assumptions,  based 
on  average  conditions,  on  the  cost  of 
fuel,  poles,  land,  etc.  The  figures  are 
throughout  conservative  and  in  all 
cases  a  ten  per  cent,  item  has  been 
added   to  cover  extras. 

24-HOUR  PLAXT. 

While  it  is  by  no  means  a  common 
condition,  there  are  many  towns  of 
1,000  to  1,200  people,  which  have  in- 
dustries of  sufficient  size  to  sup])ort 
24-hour  service,  and  if  in  such  a  local- 
ity the  connected  load  of  80  horse- 
power can  be  obtained  in  motors,  it 
will  most  certainly  pay  to  install  a 
plant  for  this  service. 

In  making  an  estimate  the  first  prob- 
lem that  presents  itself  is  the  determi- 
nation of  the  capacity  of  the '  plant. 
This  is  done  in  the  following  manner: 

The  connected  lighting  load  for  a 
plant  operating  24  hours  a  day  in  a 
town  of  1,000  or  1,200,  usually  con- 
sists of  about: 

1,500 — 16  c.  p.  multiple  incan- 
descent lamps,  equal  to 
60    kw 80.5     h.  p. 

60—60  watt  series  incandes- 

ent  lamps  equal  to  3.60  kw.  4.83  h.  p. 
5 — arc    lamps    equal    to    2.5 
kw 3.85  h.  p. 


CENTRAL  STATIONS  FOR  TOWNS  OF  1,000  POPULATION.         171 


In  addition  to  this,  we  should  ex- 
pect a  connected  load  of  not  less  than 
80  horsepower  in  motors. 

1.  The  day  or  motor  load  will 
slightly  overlap  the  nighl  load;  this 
must  therefore  be  considered  in  fig- 
uring  size  of   installation. 

Fifty  per  cent,  of  the  total  number 
of  incandescent  lamps  installed  in  tht- 
houses  or  buildings  is  a  conservative 
estimate  of  the  number  of  lamps 
which  will  be  lighted  at  any  one  time. 
The  strt-el  lamps  will  be  lighted  from 
darkness  to  daylight,  therefore,  the  to- 
tal load  on  the  station  would  not  ex- 
ceed oO  per  cent,  of  the  connected  in- 
candescent load  (60  kw.)  or  30  kw. 
plus  6.1  kw.  (8.18  h.  p.)  (he  arc  load 
necessary  for  street  lighting,  or  .36.1 
kw.  (48.4  h.  p.)  which  figures  do  not 
include  line  loss. 

A  plant  of  100  kw.  (l.*?4  h.  p.)  ca- 
I)acity  will  be  of  ample  size  to  furnish 
this  amount  of  energy,  including  all 
loss  incident  to  the  transmission,  for 
the  peak  caused  by  the  overlapping  of 
day  and  night  loads  and  allows  for 
spare  apparatus  to  cover  emergency 
conditions. 

The  total  cost  of  a  building  for  such 
an  installation,  including  the  founda- 
tion and  real  estate,  should  not  be 
more  than  $1,650. 

LIST    OF    APP.\RATrS    IX    CEXER.\TIXC;    STA- 
TION. 

Boiler  Room — ■ 

2 — 70  h.p.  return  tube  boilers 

at   $72.5 $  1,4.50.00 

Masonry    550.00 

Piping,     inc.     connection     to 

engine    230.00 

Foundation     for    heater    and 

pump   25.00 

Haulage    75.00 

1— Steel  stack,  100  h.  p 135.00 

1 — Feed     water    heater,     100 

h.   p 150.00 

1— Boiler  feed  pump,  100  h.p.        110.00 

Total    $  2,775.00 

Engine  Room — 

2 — 75  h.  p.  high  speed  simple 

engines,    $1,0.50    each $  2.100.00 

Foundations,  each  $100 200.00 

Installation,  each   $100 200.00 

2 — 50  kw.    (67  h.  p.)   genera- 
tors.   $S05   each 1,610.00 

2— Belts.  $.50  each 100.00 

Switchboard    500.00 

2—2^4   kw.  CQ  exciters,  $150 

each   300.00 

2— Belts.   $10   each 20.00 

1 — C.  C.  transformer 220.00 

1 — 2  kw.  transformer  for  sta- 
tion   lighting 30.00 


Installation,    wiring,    founda- 
tion, etc 220.00 

Total    $  5,550.00 

Franchise  and  legal  expi-nses  350.00 
Building,    including    real    es- 
tate      1.650.00 

Total  cost  of  station $10,273.00 

These  figures  are  conservative,  and 
it  is  probable  that  by  can-ful  suijervl- 
sion  the  cost  of  the  plant  could  be  con- 
siderably   reduced. 

After  generating  the  current  at  the 
station  ii  is  necessary  to  carry  it  to 
the  consumers.  The  method  of  carry- 
ing it,  or  transmission  as  it  is  com- 
monly called,  depends  upon  the  size 
of  the  town.  If  the  station  can  be  lo- 
cated in  the  most  thickly  pojiulated 
portion,  that  is,  at  the  center  of  distri- 
bution, and  if  75  per  cent,  of  the  load 
is  within  1,230  feet  of  the  station,  the 
current  may  be  at  low  voltage;  i  e., 
220   volts. 

There  are  many  advantages  to  this 
system  in  that  it  obviates  the  use  of 
transformers  and  brings  the  current 
through  the  streets  at  the  same  pres- 
sure as  is  used  in  the  houses. 

On  the  other  hand,  unless  the  load 
is  distributed  as  outlined  above,  the 
cost  of  a  low  voltage  installation  is 
out  of  all  proportion  to  its  advantages, 
and  in  this  case  it  is  expedient  to  use 
a  pressure  of  2.300  volts  and  trans- 
formers to  reduce  the  voltage.  The 
problem  of  distribution  is  one  which 
must  be  solved  for  each  individual 
case,  and  when  making  a  definite  esti- 
mate of  the  cost  of  a  plant,  it  is  rec- 
omended  that  a  map  of  a  town  be  fur- 
nished (or  if  this  is  not  available,  a 
sketch)  showing  the  streets,  th&  prob- 
able location  of  the  power  plant,  and 
where  the  current  will  be  used,  and 
send  it  to  the  manufacturer.  With 
this  information  they  will  gladly  give 
a  recommendation  which  will  exactly 
meet   the   requirements. 

The  cost  of  a  typical  distribution 
using  2,300  volt,  three-phase  with 
transformers  is: 

111—5  kw.  (6.7  h.  p.) 
pole  H.  B.  type 
transformers   $    500.00 

5—2  kw.  (2.6S  h.  p.) 
pole  H.  B.  type 
transformers   145.00 

4—1  kw.  (1.34  h.  p.) 
pole  H.  B.  type 
transformers   76.00 

*9— Miles  of  No.  6 
wire,  weight  3,600 
lbs.;  poles,  inc. 
cross    arms,     insu- 
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lators,  pins,  etc.; 
line  construction; 
5 — arc  lamps,  at 
$25    1,550.00 

60 — Series  incandes- 
cent lamps,  at  $7.  .      420.00 

90 — Recording  watt- 
meters,  at   $12 1,080.00 


Total    $  3,771.00 

Total  central  station 

cost    10,275.00 

Total  first  cost  of 
entire  installa- 
tion    $14,046.00 

10   per  cent,   for   ex- 
tras    1,417.00 

Grand  total $15,463.00 

OPERATING  EXPENSE  AND  INCOME  BALANCE 
SHEET. 

Operating  Expenses — • 
Fixed    charge,     including    de- 
preciation,    insurance,     and 

taxes,  10  per  cent $1,558.80 

Engineers'    salaries    (2    men; 

one  at  $720,  one  at  $600)  . .  .   1,320.00 

Superintendent's    salary 900.00 

Coal,    700   tons,   at    $2.75    per 

ton    1,925.00 

Oil,    waste,   etc 100.00 

Incidentals   (supplies) 200.00 

Office    expenses ■ 250.00 

Total  operating  expenses.  .  .$6,253.80 
Income — 

Arc  lamps,  $70  each $    350.00 

Series  incandescent 1,350.00 

Power     (a    conservative    esti- 
mate)        2,800.00 

Commercial    lighting 3,450.00 

Total    $7,950.00 

Total  operating  expenses...    6,253.80 


Profits    to   be   divided   among 
stockholders  or  set  aside  for 

sinking  fund   $1,696.20 

Equals  10.89  per  cent,  on  money  in- 
vested. 

When  operating  24  hours  per  day  at 
an  average  load  of  14.7  kw.  (19.7  h.  p.) 
per  hour,  the  output  of  the  plant  will 
be  35.2  kw.-hr.  (472  h.  p.-hr.)  per  day, 
or  a  total  of  128,500  kw.-hr.  (172,000 
h.p.-hr.).  This  figure  divided  into 
$6,253,  the  total  operating  expenses  for 
the  year,  shows  a  cost  of  approxi- 
mately 4.85  c.  per  kilowatt-hour  for  the 
power  generated. 

The  revenue  from  the  various 
classes  of  service  and  the  proportion 
of  the  total  kw.-hr.  output  represented 
by  each  may  be  enumerated  as  fol- 
lows: 


Street  Lighting  (All  Night  Service)  — 
The  load  represented  by  this  class 
of  service,  including  15  per  cent,  for 
loss  in  transmission  is  25,530  kw.-hr. 
or  approximately  20  per  cent,  of  the 
total  output. 

Power— 

We  have  previously  assumed  a 
power  load  59.6  kw.  (80  h.  p.).  If  700 
kw.-hr.  per  year  equals  the  consump- 
tion per  connected  h.  p.,  the  total  load 
from  this  class  of  service  would  be 
56,000  kilowatt-hours.  At  5  c.  per  kw.- 
hr.  this  service  would  yield  an  income 
of  $2,800.  The  total  load  represented 
plus  25  per  cent,  for  loss  is  approxi- 
mately 70,000  kilowatt-hours,  or  55  per 
cent,  of  the  total  output. 

Commercial  Lighting  Load — 

As  has  been  already  stated,  the  to- 
tal connected  commercial  lighting  load 
in  this  plant  will'  be  approximately  60 
kw. ;  50  per  cent,  of  this  load,  or  30 
kw.  will  be  the  peak  load  taken  by  the 
commercial  lighting  service  at  any 
one  time,  and  17 1/^  per  cent,  of  this 
peak  load  may  be  considered  average 
load  which  will  be  demanded  during  a 
period  of  12  hours.  On  this  basis  we 
have  a  consumption  of  23,000  kilo- 
watt-hours per  year  paid  for  at  the 
rate  of  15  cents  per  kilowatt-hour. 

Assuming  that  but  70  per  cent,  of 
the  generated  power  is  delivered  and 
paid  for,  the  station  output  for  this 
class  of  service  will  be  33,000  kilo- 
watt-hours per  year,  which  amount  al- 
lows the  large  item  of  10,000  kw.-hr. 
for  line,  transformer,  and  meter  losses 
and  for  bad  debts. 

Gas  Engine  Plant — • 

For  localities  where  natural  gas  can 
easily  and  cheaply  be  obtained,  in 
which  the  price  of  coal  is  so  high  that 
gas  presents  itself  as  a  more  attractive 
fuel  from  a  financial  standpoint,  we 
would  recommend  an  installation  using 
gas  engines.  The  size  of  the  equip- 
ment will  be  estimated  in  the  same 
manner  as  it  was  for  the  steam  plant. 
The  connected  load  will  also  be  the 
same. 

A  plant  of  100  kw.  capacity  would  be 
of  ample  size  to  furnish  this  amount 
of  energy.  • 

The  total  cost  of  a  building  includ- 
ing the  foundation  and  real  estate 
should  not  be  more  than  $1,200. 

LIST    OF    APP.\RATUS    IN    GENERATING    STA- 
TION. 

2 — 75  h.  p.  gas  engines,  com- 
plete with  50  kw.  genera- 
tors     $  8,000.00 

Foundations,  each  $100 400.00 
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Installation,   each   %\'>0 .'{OO.UO 

2— ai^  k\v.  CQ  exoitors,  each 

$150    300.00 

2— Belts,   each   $10 20.00 

Switchboard     .')00.00 

1 — Constant     Curri-nt     trans- 
former            200.00 

1 — 2  kvv.  transforin(M-  for  sta- 
tion liKhting :!().(i(i 

Installation,    wiiins,     founda- 
tions,  vtc 220.00 

Total    $  9,990.0C 

Building,    including    roal    es- 
tate          1,200.00 

Line    material,    same     as     in 

steam   plant 3,89fi.00 

Legal    expense .3.50.00 

Total    $ir,,436.00 

10  per  cent,  additional 1.543.00 

Grand  total $1 6,979.00 

OrKI!.\TIN(;  KXPKXSK  .VXD  INro;Mi:  n.\L.\XCK 
SHEET. 

Opvrating  Expenses — 
Fixed  charge,  including  depre- 
ciation, insurance,  and  taxes 

at    10   per  cent $1,697.00 

Engineers'    salaries    (2    men; 

one  at  $720.  one  at  $600 1,320.00 

Superintendent's    salary 900.00 

3,599,000  cu.  ft.  Of  gas  at  30  c. 

1.000  cu.  ft. 1,080.00 

Oil,  waste,  etc 200.00 

Incidentals  400.00 

Office   expenses 250.00 

Total   operating  expenses.  .$5,847.00 

Income — 

Revenue,  same  as  from  steam 

plant    $7,950.00 

Total  operating  expenses 5,847.00 

Profits   to   be   divided    among 

stockholders    $2,103.00 

This  equals  approximately  12.4  per 
cent,  on  the  money  invested. 

This  is  based  on  the  assumption  that 
gas  is  available  at  30c.  per  thousand 
cubic  feet,  and  that  the  fuel  consump- 
tion will  not  exceed  28  cu.  ft.  per  kw.- 
hr.  While  this  consumption  may  very 
probably  be  materially  bettered  it  is 
in  line  with  the  conservative  assump- 
tions made  on  fuel  consumption  of 
steam  engines. 

rr..\XT   FOR   I.KJIITIXO   ALOXE. 

In  cpmmunities  where  there  is  no 
present  possibility  of  developing  a  day 
load  and  where  it  does  not  seem  ex- 
pedient to  run  a  plant  continuously, 
it  will  be  necessary  to  figure  on  the 
correct  installation  for  a  plant  run- 
ning from  sundown   until,  let  us   say. 


1:00  a.  m.,  but  consideration  must  be 
given  to  the  fact  that  within  a  few 
years  24  hours  service  will  be  de- 
manded. 

The  size  of  the  equipment  for  such  a 
plant  is  arrived  at  in  exactly  the  same 
way  as  in  the  case  of  the  24-hour  in- 
stallation, except  that  in  this  case 
there  will  be  no  day  load,  and  we  can- 
not expeei  to  have  (julle  as  large  com- 
mercial  incandescent   load. 

The    connected    lighting    load    for   a 
plant    oi)erating   i\    hours    a    day    in    a 
town  of  this  size  usually  consists  of: 
1,200 — 16  c.  p.  multii)le  incan- 
descent lamps,  equal  to  48. 

kw 64.4     h.  I). 

60 — 60    watt   series    incandes- 
cent   lamps,    equal     to     3.6 

kw 4.83  h.  p. 

5 — arc  lamps,  2.5  kw 3.35  h.  p. 

As  has  been  stated,  fifty  per  cent,  of 
the  total  number  of  incandescent  lamps 
installed  in  the  houses  or  buildings  is 
a  conservative  estimate  of  the  number 
of  lamps  which  will  be  lighted  at  any 
one  time.  The  street  lamps  will  be 
lighted  from  darkness  to  midnight, 
therefore,  the  total  load  on  the  station 
will  not  exceed  50  i)er  cent,  of  the  con- 
nected incandescent  load,  48  kw.,  or  24 
kw.,  plus  6.1  kw.  the  arc  load  neces- 
sary for  street  lighting,  or  30.1  kw. ; 
this  does  not  include  10  per  cent,  for 
line  loss. 

A  plant  of  50  kw.  (07  h.p.)  capacity 
would  be  of  ample  size  to  furnish  this 
amount  of  energy. 

The  total  cost  of  the  building,  includ- 
ing the  foundation  and  real  estate, 
should  not  be  more  than  $1,250. 

LIST    or     APPARATUS     IX     GEXERATIXC 
STATION'. 

Boiler  Room— 

1 — 70  h.p.  return  tubu- 
lar boiler  at  $725.  .  .    $725.00 

Masonry    300.00 

Piping,  including  con- 
nection to  engine.  .  .       200.00 

Foundations  for  heat- 
er and  pump 25.00 

Haulage 40.00 

1— Steel  stack,  100  h.p.      135.00 

1 — Feed  water  heater. 

100  h.p 125.00 

1 — Boiler    feed    pump. 

100  h.p 75.00 

1 — Injector.  $15  each.        15.00 

Total    $1,640.00 

Engine  Room — 

1 — 75  h.p.  high  speed 

simple  engine $1,050.00 

Foundations 50.00 

Installations    95.00 

1— .lO    kw.     (67    h.p.) 
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generator    805.00 

2— Belts    55.00 

1— 31^  kw.  CQ  exciter      180.00 

Switchboard 200.00 

1 — ConstanI  current 
transformer  for  sta- 
tion lighting 40.00 

1 — Constant       current 

transformer   270.00 

Installation,       wiring, 

foundation,  etc 150.00 

Total    2,895.00 

Building.         including 

real  estate 1,250.00 

Franchise     and     legal 

expenses  350.00 

Total  central  station 

cost $6,135.00 

These  figures  are  conservative,  and 
it  is  probable  that,  by  careful  super- 
vision, the  cost  of  the  plant  could  be 
considerably  reduced. 

The  method  of  distribution  and  the 
cost  of  the  material  required  for  that 
purpose  will  be  practically  the  same  as 
that  given  for  the  24-hour  day  plant  in 
the  first  part  of  this  article. 

Total  cost  line  material $3,570.00 

Total  central  station  cost....     6,135.00 

Total  first  cost  of  entire  in- 
stallation       $9,705.00 

10  per  cent,  extras 970.00 

Grand,  total $10,675.00 

OPERATIXG    EXPENSE    AMI    INCOME 
BALANCE   SHEET. 

Operating  Expenses — 

Fixed  charge,  includ- 
ing depreciation,  in- 
surance, and  taxes 
at  10  per  cent $1,067.00 

Engineer's  salary 720.00 

Coal,  350  tons  at  $2.75 

per  ^on 962.50 

Oil,  waste,  etc 75.00 

Incidentals  125.00 

Office  expenses 200.00 

Total  operating  ex- 
penses    $3,149.50 

Arc  lamps,  $65  each..    $325.00 
Series       incandescent 

lamps,  $18 1,080.00 

Com.  lighting 3,080.00 

Total    $4,485.00 

Total  operating  ex- 
penses    3,149.50 

Profits  to  be  divided 
among  stockhold- 
ers      $1,335.50 


This  equals  approximately  12.8  per 
cent,  on  money  invested. 

When  operating  six  hours  per  day  at 
an  average  load  of  17.5  kw.  per  hour, 
the  output  of  the  plant  will 'be  115  kw.- 
hr.,  or  a  total  of  42,200  kw.-hr.  Divid- 
ing $3,149,  the  total  operating  expenses 
for  the  year,  by  this  figure,  we  have  a 
cost  of  approximately  7.5  c.  per  kilo- 
watt hour  for  the  power  generated. 

The  revenue  from  the  variotis  classes 
of  service  and  the  proportion  of  the 
total  kilowatt-hour  output  represented 
by  each  may  be  enumerated  as  follows: 
Street  Lighting  {Midnight  Service)  — 

The  load  represented  by  this  class  of 
service,  including  10  per  cent,  for  loss 
in  transmission,  is  16,600  kilowatt- 
hours,  or  approximately  39  per  cent,  of 
the  total  output. 

Commercial  Lighting  Load — 

As  has  been  stated,  the  total  con- 
nected lighting  load  in  this  installation 
will  be  48  kw.,  and  50  per  cent,  of  this 
load,  or  24  kw.,  will  be  the  peak  de- 
manded by  this  class  of  service.  The 
average  load  required  during  the  period 
of  service,  i.  e.,  until  1  a.  m.,  will  be 
approximately  35  per  cent,  of  this  peak, 
or  S.6  kw.,  which  amount  will  mean  an 
annual  consumption  of  20,500  kw.-hr. 
paid  for  at  15  c.  a  kw.-hr. 

Not  more  than  80  per  cent,  of  the 
generated  power  will  be  delivered  and 
paid  for.  The  plant  must  therefore 
generate  25,600  kw.-hr.  per  year,  w^hich 
allows  5,100  kw.-hr.  for  line,  transmis- 
sion and  meter  losses  and  bad  debts. 

GAS   ENGINE   PLANT. 

As  in  the  24-hour  plant,  natural  gas, 
if  it  can  be  obtained  at  low  rates,  makes 
a  very  attractive  proposition.  A  plant 
of  50  kw.  (67  h.p.)  capacity  would  be 
of  ample  size. 

The  total  cost  of  such  a  building,  in- 
cluding the  foundation  and  real  estate, 
should  not  be  more  than  $1,000. 

LIST    OF   APPARATUS    IN    GENERATING 
STATION. 

1 — 75  h.p.  gas  engine,  com- 
plete with  50  kw.  gene- 
rator       $4,000.00 

Foundations 200.00 

Installations    150.00 

1—31/2  kw.  CQ  exciter 150.00 

1— Belt    10.00 

Switchboard 200.00 

1 — Constant  current  trans- 
former          220.00 

1 — 2  kw.  transformer  for  sta- 
tion   lighting 30.00 

Installation,  wiring,  founda- 
tion, etc 160.00 

Total    $5,120.00 
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I.cKiil    I'Xpensi'.s 350.00 

HtiildiiiK.  iiicliKliiiK  real  estate  1,000.00 
Line    material,    same    as    in 

steam  i)iant 3,89G.OO 

Total    $10,306.00 

10  per  cent,  additional 1,030.00 

Grand  total $1 1,402.00 

OrKRATINC     KXPENSK    AM)    IMO.MK 

nAr.A.Nf'i';  siiikt. 
<>])(■  ra t in ;/  Kxpoi sc — 
Fixed  char^^e,  including  depre- 
ciation  insurance,  and  taxes 

at  10  i)er  cent $1,140.00 

Engineer's  salary 120.00 

1,200,000  feet  of  pas  at  30  c.  .  .      300.00 
Oil,  waste,  etc 125.00 


Incidentals  225.00 

Office  exiienses 200.00 


Total  operating  expenses.. .  .$2,770.00 

Income — 

Revenue  same  as  from  steam 

plant    $4,405.00 

Total  operating  expenses 2,770.00 

Profits    to    he    divided    among 

stockholders 1 ,035.00 

Equals  api)roxlmately  14.5  per  cent. 
on  money  invested. 

This  is  based  on  the  assumption  that 
gas  is  available  at  30  c.  j)er  thousand 
cubic  feet,  and  that  the  fuel  consumi)- 
tion  will  not  exceed  28  cu.  ft.  per  kw.- 
hr. 


MUNICIPAL  OWXKkSHU'.* 

Bi)  ./.    W.  Dfipperf,  Cltij  B/iginrer,  Tfti/lorrille,  III. 


MUNICIPAL  ownership,  as  usually 
applied,  is  ownership  by  a  city 
or  other  cori)orate  government 
of  some  one  or  more  public  utilities, 
which  from  some  inherent  quality  in- 
evitably tend  to  become  monopolies.  In 
a  broader  sense,  the  term  might  be  ap- 
plied to  a  city  owning  and  operating 
any  or  all  kinds  of  business.  In  these 
remarks  the  term  is  used  in  the  more 
restricted  sense  to  api)ly  to  heating, 
lighting,  furnishing  w'ater  to  the  mu- 
nicipality, operating  street  railways, 
and  like  enterprises. 

It  is  believed  that  the  trend  of  pub- 
lic sentiment  is  growing  more  and 
more  in  favor  of  municipally  owned 
and  ojierated  plants,  and  especially  is 
this  so  in  the  ITnited  States.  The  rea- 
son for  the  growth  of  sentiment  favor- 
able to  municipal  ownership  is  largely 
due  to  decreased  cost  of  service  given. 
A  few  examples  are  as  follows: 

In  Massachusetts,  in  1904,  51  private 
com|)anies  supi)lied  water  to  a  popula- 
tion of  211,407,  while  129  municipal 
plants  supplied  2,37S,570  i)eople.  All 
cities  of  the  State  own  their  water 
works,  and  all  but  three  of  the  larger 
towns  either  own  them  or  are  arrang- 
ing to  do  so. 

In  the  entire  United  States  the  only 
cities  of  over  110,000  population  which 
rely  upon  private  water  works  are  San 
Francisco.  Cal.,  Denver.  Colo.,  and  In- 
dianapolis. Ind..  leaving  30  of  our 
largest  cities  supplied  by  municipal 
plants.  Of  33  cities  in  the  United 
States  having  a  population  of  over 
60,000  and  under  110.000.  but  10  rely 
upon    private    water    works.      Of    the 


smaller  cities  in  the  United  States  hav- 
ing a  population  of  less  than  00,000, 
considerably  more  than  half  of  them 
own  their  own  water  works;  700  cities 
and  towns  of  more  than  3,000  popula- 
tion own  their  own  water  works  plants, 
as  compared  with  001  places  served 
with  private  companies. 

On  November  12,  1909,  the  sentiment 
of  the  citizens  of  San  PYancisco,  Cal., 
was  favorable  to  municipal  ownership 
of  water  works,  as  shown  by  a  vote  of 
0  to  1.  An  elaborate  system  of  water 
works  is  now  being  jdanned.  New 
York  City  owns  its  docks,  Boston  its 
ferries,  and  Chicago  by  a  popular  vote 
in  1902  adopted  municipal  ownership 
of  street  railways,  gas  and  electric  rail- 
way plants,  which  has  not  yet  come  to 
pass  fully,  but  it  has  for  many  years 
owned  and  oi)erated  its  water  works, 
with  2.000  miles  of  main  supply  pipes. 

Municipiil  ownership  of  electric  light 
plants  has  grown  rapidly  in  recent 
years.  In  the  past  25  years  the  munic- 
ipally owned  light  plants  in  the  United 
States  have  increased  from  1  to  1,050; 
private  i)lants  have  increased  from  7  to 
3,234:  13  light  plants  have  been 
changed  from  municipally  owned  to 
private  ownershi|),  and  170  changed 
from  i)rivate  to  municipal  ownership. 
Canada  has  SO  municipally  owned  light 
jtlants,  while  in  I<]ngland  over  two- 
thirds  are  municipally  owned. 

In  Wisconsin  tlie  municipally  owned 
light  plants  have  increased  from  31/3 
per  cent,  to  S8  per  cent,  in  17  years. 
In  11  Wisconsin  cities  the  light  plants 
and  water  works  are  operated  together. 

Nashville,  Tenn.,  built  its  own  light 
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plant  in  1902,  and  in  one  year  furnished 
more  than  double  the  light  previously 
supplied  by  the  company  at  a  cost  of 
$3  5,770  less,  while  the  old  company 
furnished  commercial  lighting  at  one- 
third  of  the  previous  rate. 

Public  gas  plants  are  owned  by  Rich- 
mond, Va.,  Wheeling,  W.  Va.,  and  Du- 
luth,  Wis.  Very  many  smaller  munici- 
palities own  one  or  more  of  the  public 
utilities.  Many  of  the  state  legisla- 
tures during  recent  years  have  passed 
laws  authorizing  municipalities  to  pur- 
chase and  erect  water  works  and  light- 
ing plants,  and  authorizing  extra  taxa- 
tion or  bond  issues  to  accomplish  the 
same.  There  has  also  been  a  growing 
tendency  upon  the  part  of  the  munici- 
palities to  limit  the  franchises  which 
they  grant  to  corporations,  with  the 
idea  of  making  municipal  ownership 
possible  in  the  near  future. 

In  the  old  world,  notable  instances  of 
successfully  managed  municipal  plants 
are  the  street  railways  of  Glasgow, 
Scotland;  Plymouth,  Blackpool,  Liver- 
pool, Sheffield,  Hull  and  Southampton, 
England,  and  Belfast,  Ireland. 

Hull,  England,  is  a  notable  example 
of  benefits  accruing  from  municipal 
ownership.  Up  to  1899  no  improve- 
ments had  been  made  by  the  city.  The 
streets  were  narrow  and  badly  paved, 
and  transportation  poor.  After  adopt- 
ing the  idea  of  municipal  ownership, 
the  city  broadened  and  paved  the 
streets,  acquired  the  street  car  lines, 
modernized  them  and  placed  them  on  a 
paying  basis.  The  city  also  acquired 
and  improved  the  docks,  built  foun- 
tains and  beautified  its  public  grounds. 
The  result  has  been  a  rapid  increase  in 
population  and  greatly  improved  busi- 
ness. It  now  has  12  miles  of  double- 
track  street  railways,  which  is  being 
added  to,  and  charges  2  cents  a  trip. 
The  financial  returns  are  $122,000  an- 
nually after  providing  for  interest  and 
sinking  funds. 

Liverpool,  England,  has  acquired  mu- 
nicipal ownership  of  its  street  railways, 
and.  in  spite  of  reducing  the  fare  to  2 
cents,  has  increased  its  mileage,  ad- 
vanced the  wages  of  its  employes,  in- 
creased the  length  of  ride  for  a  single 
fare  threefold,  increased  the  average 
speed  from  .51^  to  8  miles  per  hour, 
kept  its  property  in  good  repair,  paid 
all  operating  expenses  out  of  revenues 
derived,  set  aside  a  sinking  fund  of 
$2,846,186,  contributed  to  the  reduction 
of  taxes  by  paying  $490,860  into  the 
city  treasury,  and  reduced  its  capital 
obligation  $.539,460. 

London,  England,  is  an  example  of 
the  extreme  exploitation  of  the  city  by 
corporations.    It  has  31  companies  and 


local  administrations  supplying  elec- 
tricity, 8  water  companies,  and  a  large 
number  of  different  corporations  ope- 
rating surface  and  underground  rail- 
ways. The  public  service  is  mostly 
very  poor,  and  there  is  more  local 
travel  by  means  of  bus  and  cab  than 
upon  the  street  cars.  It  also  is  said  to 
have  the  worst  managed  port  in  the 
world,  operated  privately  or  by  a  cor- 
poration. It  is  noteworthy  that  the 
municipal  government  of  London  in 
1905  built  and  is  operating  6  passenger 
steamboats  upon  the  river  Thames,  and 
that  steps  were  taken  by  the  general 
government  to  acquire  all  the  telephone 
systems  of  England  by  the  year  1911. 

In  the  British  possessions  of  North 
America  many,  and  indeed  most,  of  the 
larger  cities  own  their  public  utilities. 
Winnipeg,  population  145,000,  owns  its 
own  water  supply,  water-softening 
plant,  garbage  crematory,  and  was 
upon  the  point  of  establishing  its  own 
lighting  system  when  the  local  com- 
pany reduced  rates  greatly,  thus  post- 
poning the  time  when  the  city  will  in- 
stall its  own  lighting  service.  It  also 
does  its  own  work  of  sewer  construc- 
tion, laying  water  mains,  paving,  street 
repairs,  and  making  all  other  improve- 
ments by  day  labor. 

In  Germany  most  of  the  public  utili- 
ties are  under  the  management  of 
either  the  central  government  or  local 
municipal  governments.  Consul  T.  H. 
Norton  reports  that  58  cities  with  a 
population  each  of  50,000  or  more  own 
and  conduct  some  or  all  of  their  public 
utilities,  including  water  works,  gas 
works,  electric  light  and  power  plants, 
street  railways,  public  bath  houses, 
market  halls,  garbage  removal  plants, 
etc.  Also  22  cities  of  the  class  named 
provide  tenement  houses  at  low  rates 
for  municipal  laborers  and  employes. 
Of  the  44  cities  named  owning  gas 
works,  the  net  annual  profits  upon  this 
item  alone  are  $10,000,000.  Of  this  sum 
$2,500,000  is  required  for  interest,  and 
of  the  balance  more  than  half  goes 
toward  a  reduction  in  taxes. 

Vienna,  Austria,  besides  owning  its 
own  tramways,  electric  lighting  sys- 
tem, gas  works,  etc.,  also  owns  grain 
elevator,  central  cattle  market,  res- 
taurants, breweries,  five  savings 
banks,  life  insurance,  funeral  and  un- 
dertaking establishments,  and  is  about 
to  ])urchase  its  own  coal  mines. 

Multiplied  instances  could  be  given 
of  cities  owning  some  one  or  more 
public  utilities  and  being  well  satis- 
fied with  the  results.  It  is  also  true 
that  there  are  many  instances  in 
which  municipal  ownership  has  not 
proven  to  be  all  which  was  expected 
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of  it.  It  is.  however,  |)robable  that 
the  citit's  and  niunicipalilles  of  th«* 
United  States  are  adopting  more  ;ind 
more,  each  year,  tlie  idea  of  muniripal 
ownership  of  i)ublie  utilities,  and,  if 
so.   what  is  tlie  reason  for   it? 

Answer:  greed  of  the  public  utility 
corporations.  If  the  public  service 
cori>orations  wotild  be  satisfied  with 
a  reasonable  iirolii,  with  small  divi- 
dends upon  actual  and  not  watered 
stocks,  and  if  they  would  recoj^nize 
the    fact   that    the   people    which    they 


serve  have  right s.  as  well  as  them- 
selves, their  lease  of  life  might  be  In- 
creased. I'ublicity.  it  seems,  would  be 
the  one  thing  which  is  needed  to  act 
as  a  sort  of  ecpializing  inlluence.  to 
keep  the  nmnicipaliiies  from  being  ex- 
ploited beyond  reasonable  measure, 
and  yet  allow  the  corporations  to 
make  a  reasonable  jjroOt  upon  th«'ir 
investments.  In  cases  where  condi- 
tions become  unbearable,  and  usually 
not.  until  then,  the  municii)alities 
adopt    munici])al   (jwnershij). 
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SHEFFIELD  has  opened  the  first 
section  of  her  extended  reconstruct- 
ed sewage  works.  Established 
three  miles  from  the  center  of  the  city, 
the  scheme  marks  the  first  stage  in  the 
work  of  substituting  the  bacteriological 
l.rocess  of  sewage  i)urification  for  that 
of  lime  i)recipitation.  followed  by  aera- 
tion over  weirs  and  continuous  filtra- 
tion through  coke.  The  latter  system, 
which  was  considered  very  satisfactory 
at  the  time  the  works  were  opened,  is 
regarded  as  insufficient  by  the  Local 
Government  Board  and  the  Yorkshire 
Rivers  Boards,  their  attitude  being  that 
it  is  solely  a  process  of  clarification, 
which  has  no  effect  on  the  dissolved 
impurities  in  the  sewage,  and  there- 
fore cannot  prevent  subsequent  decom- 
position of  the  effluent  after  discharge 
into  the  river.  Experiments  in  the 
bacteriological  treatment  have  been 
made  by  the  corporation  for  ten  years 
past,  and  it  was  ultimately  decided  to 
adopt  a  scheme  for  intrification  by  this 
process,  consisting  of  continuous-flow 
settling  tanks  and  contact  beds. 

The  work,  which  includes  the  remod- 
eling of  the  present  system,  comprises 
the  following:  New  outfall  sewer  and 
main  valve  chamber;  two  new  catchpits 
and  alterations  to  the  two  existing 
catchi)its:  nine  new  settling  tanks  and 
conversion  of  the  existing  tank  area 
into  eight  additional  tanks:  deepening 
the  two  existing  sludge  wells  and  re- 
modeling the  pumping  i)lant:  tiO  half- 
acre  contact  beds:  IC  acres  of  storm 
beds:  bridge  and  siphons  across  the 
river  Don,  roads,  railways,  etc.  The 
estimated  cost  of  the  work  is  $1,3.5L- 
84"),  exclusive  of  land  and  second  con- 
tact beds.  The  gross  area  of  the  land 
which  will  ultimately  be  available  is 
204  acres,  and  the  approximate  cost 
$430,000. 

The  works  will  be  capable  of  dealing 


with  a  maximum  rate  of  flow  of  GiV-i 
million  gallons  in  24  hours,  this  quan- 
tity being  <letermined  chiefly  by  the 
fact  that  the  Local  Government  Board 
require  provision  for  treating  in  peri- 
ods of  storm  about  six  times  the  dry- 
weather  flow.  The  scheme  is  based  on 
a  dry-weather  flow,  including  trade 
wastes,  of  12  million  gallons  a  day.  The 
filling  material  of  the  contact  beds  is 
screened  clinker,  graded  from  coarse  to 
medium,  and  fine  on  the  top,  and  the 
average  depth  is  4  ft.,  the  floors  being 
graded  to  the  outlets. 

.\fter  leaving  the  settling  tanks,  the 
sewage  will  pass  along  the  main  con- 
duit and  branches  to  a  feed  culvert 
communicating  with  a  circular  distrib- 
uting chamber  in  the  center  of  each 
bed,  whence  it  will  be  distributed  over 
the  surface  by  means  of  channels 
formed  in  the  surface  of  the  filling. 
The  works  now  opened  consist  of  the 
altered  catchpits  and  sludge  wells,  six 
new  settling  tanks,  and  twelve  contact 
beds,  and  will  treat  a  maximum  flow 
of  six  million  gallons  a  day.  This 
quantity  will  be  rapidly  increased  to 
twelve  millions  as  twelve  other  con- 
tact beds,  the  construction  of  which  is 
completed,  are  filled  with  clinker. 

When  the  entire  scheme  is  completed 
it  will  represent  460,000  cubic  yards  of 
excavation.  57.000  cubic  yards  of  con- 
crete, 29.000  cubic  yards  of  brickwork, 
180,000  tons  of  clinker.  So  acres  of  3-in. 
concrete  floors.  40  miles  of  drainage 
tiles,  rji^'  miles  of  conduits  and  sub- 
conduits  5  ft.  wide  and  over,  and  2 
miles  of  culverts  2  ft.  to  5  ft.  wide. 

.Another  great  sewage  scheme  that 
will  soon  be  in  operation  here  is  that 
of  the  Cardiff  Corporation  in  South 
Wales.  The  new  main  outfall  sewer  is 
tinder  construction,  and  the  necessity 
for  this  new  scheme  has  arisen  solely 
from  the  inability  of  the  present  sys- 
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tem  to  cope  with  storm  water.  The  ex- 
isting outfall  basin  is  small,  and  the 
outfall  is  tide-locked  for  about  five 
hours  during  every  tide.  The  district 
is  low,  and  the  object  of  the  present 
scheme  is  to  remedy  the  difficulties 
created  by  the  low  level  and  to  obtain 
a  free  discharge  of  sewage  and  storm 
water  at  all  states  of  the  tide.  The 
invert  level  at  the  termination  of  the 
sewer,  therefore,  was  fixed  at  20  ft. 
above  ordnance  datum,  which  is  about 
the  same  as  high  water  of  mean  spring 
tides,  with  an  outfall  conduit  leading 
therefrom  and  terminating  at  low 
water  mark  of  mean  spring  tides.  This, 
of  course,  necessitated  pumping  as  one 
of  the  main  features  of  the  scheme. 
The  present  main  sewer  will  be  inter- 
cepted at  three  points,  whence  the  new 
intercepting  sewers — two  of  which  will 
be  barrel-shaped,  4  ft.  in  diameter,  and 
the  third  egg-shaped,  3  ft.  9  in.  by  2  ft. 
6  in.— will  converge  to  a  junction,  in 
Penarth  Road.  From  the  last-named 
point  a  6-ft.  circular  sewer  will  convey 
both  the  dry-weather  flow  and  the 
storm  water  along  Penarth  Road  for  a 
distance  of  1,500  yards  at  a  gradient 
of  1  in  1,650  to  the  pumping  station. 
The  whole  of  the  sewage  up  to  a  max- 
imum rate  of  pumping  equivalent  to 
150  gallons  per  head  per  day  of  the 
population 'will  be  pumped  to  a  height 
of  5C.5  ft.  above  ordnance  datum,  or  a 
total  lift  of  61.5  ft.,  whence  it  will 
gravitate  to  the  outfall.  The  storm 
water  over  and  above  this  quantity  will 
discharge  into  the  river  Ely,  which  is  a 
tidal  river.  Discharge  will  be  free  un- 
til mean  tide  level  is  reached,  after 
which  pumping  will  be  resorted  to,  the 
maximum  head  of  tide  to  be  pumped 
against  being  32  ft. 

The  screening  chamber  consists  of 
two  compartments  fitted  with  penstocks 
on  both  the  inlet  and  outlet  ends,  so 
that  one  may  be  made  accessible  for 
cleaning  or  repairs  while  the  other  is 
in  use.  Immediately  beyond  the  screen- 
ing chamber  a  weir  has  been  construct- 
ed for  the  purpose  of  forming  a  storm 
water  overflow.  The  normal  flow  of 
sewage  will  thus  be  diverted  to  the 
pump-well  for  delivery  through  the 
rising-mains  to  the  outfall  at  Laver- 
nock,  while  storm  water  will  flow  over 
the  weir  through  the  conduits  for  a 
distance  of  ]?.0  yards  into  the  river 
FAy.  The  overflow  conduit  consists  of 
4-ft.  cast  iron  pipes. 

The  pumping  station  buildings  con- 
sist of  an  engine  room,  75  ft.  by  41  ft.; 
gas  engine  room,  25  ft.  by  41  ft.:  boiler 
house,  64  ft.  by  50  ft.;  pump  chamber, 
73  ft.  by  40  ft.;  workshop.  20  ft.  by  18 


ft.;  and  office,  mess  room,  stores,  etc. 
The  pumping  plant  comprises  vertical 
plunger  pumps  driven  by  steam  en- 
gines for  dealing  with  the  ordinary 
sewage,  and  centrifugal  pumps  driven 
by  gas  engines  for  the  storm  water. 
The  steam-driven  plant  comprises  four 
sets  of  compound,  condensing,  vertical 
steam  engines,  each  of  about  60  i.h.p., 
and  capable  of  pumping  continuously 
at  the  rate  of  150,000  gallons  an  hour, 
and  two  smaller  sets,  each  of  about  20 
i.h.p.,  capable  of  pumping  50,000  gal- 
lons an  hour.  The  storm  water  plant 
comprises  two  sets  of  centrifugal 
pumps  direct  coupled  to  vertical  gas 
engines,  each  of  about  150  b.h.p.,  and 
capable  of  discharging  680,000  gallons 
an  hour  against  the  head  caused  by  the 
highest  tides. 

From  the  head  of  the  gravitation 
sewer  to  its  termination  at  Lavernock 
is  a  distance  of  4.4  miles,  the  last  1  1/2 
mile  of  which  consists  of  a  reservoir 
sewer  13  ft.  in  diameter.  The  trunk 
sewer,  which  is  4  ft.  9  in.  in  diameter, 
and  is  laid  at  a  gradient  of  1  in  1,950, 
extends  from  the  top  of  the  rising- 
mains  to  the  beginning  of  the  reservoir 
sewer,  a  distance  of  about  3.3  miles. 
The  greatest  depth  below  the  surface 
of  the  ground  to  the  invert  is  172  ft., 
while  for  80  yards  the  sewer  is  car- 
ried above  ground  on  a  concrete  wall. 

With  the  exception  of  a  length  of 
about  450  yards,  the  whole  of  the  work 
has  been  carried  out  in  tunnel  at 
depths  varying  between  16  ft.  and  172 
ft.  below  the  surface.  The  reservoir 
sewer  is  1.08  mile  in  length  and  of 
horseshoe  section.  It  has  been  carried 
wholly  in  tunnel  at  depths  from  22  ft. 
to  122  ft.  to  invert  below  the  surface. 
The  penstock  and  overflow  chamber 
forming  its  termination  are  built  near 
the  face  of  the  cliff  at  Lavernock  Point. 
The  chamber  is  constructed  of  brick- 
work, built  in  cement  mortar,  and 
roofed  over  with  a  semi-circular  arch 
14  ft.  6  in.  in  span.  A  masonry  weir  is 
carried  up  to  a  height  of  17  ft.  above 
the  invert  level,  thus  impounding  not 
less  than  4i/^  million  gallons;  above 
this  height  overflow  will  take  place  in 
case  the  sewer  should  become  sur- 
charged during  the  hours  between  the 
I)erio(l  sanctioned  for  ordinary  dis- 
charge. The  outfall  conduit  from  the 
])enstock  chamber  across  the  foreshore 
to  low  water  of  spring  tides  is  546 
yards  in  length,  of  which  41  yards  is  in 
tunnel  through  the  cliff.  The  conduit 
consists  of  36-in.  cast-iron  pipes,  with 
turned  and  bored  joints,  embedded  in 
cement  concrete  in  a  trench  through 
the  rock. 
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Municipal    Electric    Lighting 
In  Boston 

The  Illinois  Bill  for  Commis- 
sion (Jovernment 


MUNICIPAL     ELECTRIC      LIGHTING 
IN    BOSTON. 

The  city  of  Boston  uiuit  r  the  later 
administrations  seems  to  have  been 
unwilling  to  avail  itself  of  the  services 
of  the  state  Board  of  Gas  and  Electric 
Light  Commissioners  and  to  have  been 
willing  to  pay  a  rate  for  arc  street 
lighting  which  is  materially  higher 
than  that  paid  by  most  large  cities. 

In  1907  the  state  board  held  hear- 
ings on  a  petition  of  the  Public  Fran- 
chise League  of  Boston  and  recom- 
mended reductions  in  the  maximum 
commercial  lighting  rates  from  15  to 
12  cents  per  kilowatt  hour,  but  the 
inquiry  did  not  extend  to  the  price  of 
street  lights,  as  that  subject  was  at 
the  time  under  discussion  between  the 
city  and  the  company  directly.  The 
rate  prior  to  that  time  was  34  cents 
per  lamp  per  night,  or  $124.10  per 
year. 

The  state  board  in  its  investigation 
went  into  the  question  of  the  cost  of 
furnishing  light  by  the  company,  in- 
cluding the  reasonable  return  on  a 
reasonable  valuation  of  the  plant,  but 
not  very  exhaustively,  and  definitely 
excepted  the  street  lighting  plant, 
with  the  statement  that  this  could  be 
done  because  the  street  lighting  sys- 
tem was  operated  independently  of  the 
other  business  of  the  company,  so  far 
as  the  operation  and  maintenance 
charges  are  concerned.  The  board  has 
full  authority  to  make  these  investiga- 
tions, much  more  than  the  city  has. 

The  company  made  its  charges  for 
commercial  lights  on  a  rather  compli- 
cated maximum  demand  system  of 
rates  and  discounts  whereby  the  pri- 
mary and  secondary  rates  are  20  and 
5.  15  and  12,  :^5  and  9,  and  other  rates 
are  13.  and  15,  6,  5,  3,  2'^.  varying 
according  to  kind  and  amount  of  ser- 
vice. There  are  also  discounts  which, 
for  some  large  consumers,  may  be  as 


much  as  50  per  cent  on  part  of  the 
bill.  The  rates  for  lighting  city  build- 
ings were  the  same  as  for  other  cus- 
tomers, but  the  discounts  begin  at  a 
smaller  bill  for  the  month. 

The  state  board  recommended  the 
reduction  of  the  commercial  rate  to  a 
Hat  rate  of  12  cents  and  that  if  a  cus- 
tomer preferred  the  present  system  of 
charges  his  bill  should  be  so  modified 
that  he  would  never  pay  more 
than  12  cents.  The  board  also  con- 
demned the  special  rates  given  a  few 
customers,  including  the  city,  and  rec- 
ommended their  discontinuance.  The 
net  result  to  the  city  was,  therefore, 
an  increase  in  rates. 

The  result  of  the  discussion  of  arc 
street  light  rates  between  the  city  and 
company  was  a  five-year  contract  at 
$103.54  per  lamp  per  year. 

At  the  last  meeting  of  the  old  coun- 
cil, held  February  3,  a  report  was  pre- 
sented claiming  that  the  city's  rates 
are  exorbitant,  and  giving  some  fig- 
ures to  demonstrate  it.  As  compared 
with  the  Boston  price,  Baltimore  paid 
$67.49,  Washington  $85,  Cincinnati 
$72,  Xew  Orleans  $S5,  Pittsburg  $90, 
all  served  by  conduits,  while  Balti- 
more, which  owns  the  conduits,  pays 
$57  for  lights  on  the  conduit  lines. 
Hartford  pays  $60  for  overhead  wire 
service  and  $64  for  conduit  service. 
St.  Louis  has  a  contract  for  $50  a 
lamp,  the  beginning  of  which  has  been 
anticipated  by  the  company. 

The  street  lighting  plant  of  the  Bos- 
ton company  being  so  nearly  inde- 
pendent of  the  other  business  of  the 
company,  it  would  seem  to  be  easy,  at 
least  through  the  state  board,  to  de- 
termine the  fair  price  for  arc  lights  if 
the  city  authorities  so  desired.  The 
new  city  administration  may  be  able 
to  take  the  matter  up  even  if  there  is 
a  long  term  contract  now  in  force. 

In  the  same  way  the  report  shows  the 
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excessive  rates  for  lighting  city  build- 
ings, the  rates  being  3^^  cents  per 
kilowatt  hour  in  San  Francisco,  Chi- 
cago and  Providence,  3%  cents  in  St. 
Louis,  and  6  cents  in  Washington, 
New  Orleans,  Indianapolis  and  Balti- 
more, as  compared  with  about  10  cents 
in  Boston.  The  San  Francisco  com- 
pany receives  an  average  price  from 
all  its  business  of  4i/4  cents  a  kilowatt 
hour  and  the  report  states  that  the 
Boston  company  receives  about  7 
cents.  However,  before  the  hearing  in 
1907  and  the  proposed  20  per  cent  re- 
duction in  the  maximum  demand  rate 
and  the  elimination  of  special  con- 
tracts and  special  discounts  to  certain 
customers,  the  average  receipts  from 
regular  large  users  were  7.2  cents  per 
kilowatt  hour;  for  the  small  consum- 
ers, including  three-fourths  the  total 
number,  were  14.2  cents;  for  churches 
were  13  cents;  for  power  were  5.6 
cents;  for  elevators  were  8.5  cents; 
for  the  city  were  7.13  cents;  and  for 
those  under  special  contracts  were 
3.61  cents  per  kilowatt  hour. 

It  is  evident  that  further  readjust- 
ment is  necessary,  and  the  new  ad- 
ministration can  make  one  good  rec- 
ord by  taking  the  necessary  steps  to- 
ward that  end. 


THE    ILLINOIS    BILL    FOR    COMMIS- 
SION  GOVERNMENT. 

The  Senate  of  the  State  of  Illinois 
has  just  passed  a  bill  providing  for 
the  adoption  of  a  commission  form  of 
government  by  any  city  or  village  of 
less  than  200,000  population  so  desir- 
ing, the  provisions  of  which  will  be 
of  interest  although  the  bill  must  pass 
the  House  of  Representatives  before 
it  becomes  a  law. 

On  petition  of  one-tenth  the  number 
of  voters  at  the  last  election  of  mayor 
or  president  an  election  is  held  to 
decide  whether  the  commission  form 
of  city  government  shall  be  adopted. 

If  it  is  adopted,  a  mayor  and  four 
councilmen  are  elected.  They  are 
nominated  on  petition  of  25  voters  for 
each  candidate,  and  the  candidates 
are  voted  for  in  a  primary  election,  on 
the  ballots  for  which  the  names  of 
the  candidates  for  mayor  are  arranged 
alphabeticalfy   and   the  names   of  the 


candidates  for  the  four  commission- 
ers' places  are  arranged  in  another 
alphabetical  list.  The  laws  for  regis- 
tration of  voters  apply  to  the  primary 
election. 

The  two  receiving  the  highest  num- 
bers of  votes  for  maj^or  and  the  eight 
receiving  the  highest  numbers  of 
votes  for  commissioner  are  the  nom- 
inees to  be  voted  for  at  the  regular 
election,  ballots  containing  the  names 
in  alphabetical  arrangement,  two  in 
the  list  for  mayor  and  eight,  or  less  if 
there  were  not  so  many  candidates  at 
the  primary,  in  the  list  for  commis- 
sioners. 

Three  commissioners  constitute  a 
quorum  and  a  majority.  The  mayor 
has  a  vote  and  has  no  A'eto,  but  every 
measure  passed  must  be  signed  either 
by  the  mayor  or  by  two  commission- 
ers. The  commissioners  as  a  whole 
have  the  power  of  the  present  city 
council  and  the  administrative  duties 
are  distributed  among  the  commis- 
sioners, one  managing  the  department 
of  public  affairs,  one  accounts  and 
finances,  one  public  health  and  safety, 
one  streets  and  public  improvements, 
and  one  public  property.  The  mayor 
takes  the  first  department  and  the 
council  at  its  first  meeting  assigns  the 
other  four.  It  also  prescribes  number 
and  duties  of  employes.  The  council 
elects  a  list  of  city  officials  in  which 
the  city  engineer  is  conspicuous  by 
his  absence,  and  also  elects  the  heads 
of  the  principal  departments  subordi- 
nate to  those  of  which  they  are  indi- 
vidually the  superintendents.  Ap- 
pointees are  subject  to  such  civil  ser- 
vice regulations  as  "  are  already  in 
force. 

Salaries  run  from  $50  for  mayor 
and  $40  each  for  councilmen  in  towns 
of  less  than  2,000  population  to  $6,000 
and  $5,500  in  cities  of  over  100,000 
population  at  the  national  or  state 
census  next  preceding  their  election. 
Other  salaries  are  fixed  by  the  coun- 
cil but  cannot  be  changed  during  the 
six  months  preceding  the  regular  bi- 
ennial election. 

Grants  of  franchises  for  public  ser- 
vice utilities  must  be  approved  by  a 
general  or  special  election. 

If  a  petition   signed   by  twenty-five 
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per  cent  of  the  nuinber  of  voters  at 
the  last  election  of  mayor  is  filed  after 
three  months'  incuinbeiioy,  an  election 
Is  held  to  vot»'  for  a  successor  to  any 
elected  oflicer  whose  displacement  is 
desired,  the  i)riinary  election  preced- 
ing as  in  the  regular  election. 

Ordinances  may  be  presented  on  pe- 
tition of  twenty  five  per  cent  of  the 
voters,  and  in  such  case  the  council 
shall  i)ass  them  without  change  or 
call  a  special  election.  If  the  petition 
is  signed  by  at  least  ten  i)er  cent  of 
the  voters,  the  ordinance  must  be 
passed  or  submitted  at  the  next  gen- 
eral election. 

All  ordinances  except  those  concern- 
ing i)ublic  peace,  health  or  safety  with 
emergency  clause  and  passed  by  two- 
thirds  vote  (which  would  seem  to  be 
four  votes)  go  into  effect  only  after 
thirty  days  from  date  of  final  passage, 
and  if  ten  i)er  cent  of  the  voters  so 
petition  during  the  thirty  days  the 
ordinance  is  suspended,  and  if  not  re- 
pealed by  the  council  is  submitted  to 
popular  vote. 

Public  service  corporations  must 
supply  equal  and  uniform  service  to 
all  without  discrimination  as  to  rate 
and  no  free  service  is  permitted  ex- 
cept transportation  of  firemen  and 
policemen  in  uniform,  unless  author- 
ized by  ordinance.  Both  the  public 
service  corporation  and  the  recipient 
of  an  unauthorized  preference  as  to 
service  or  rate  are  subject  to  fine  or 
imprisonment. 

A  city  auditor  is  api)ointed  by  the 
judges  of  the  circuit  court,  to  serve  at 
salary  fixed  by  the  council  and  under 
bond  approved  by  mayor  and  commis- 
sioner of  accounts  and  finances.  He 
examines  books  of  all  officers,  ap- 
proves claims  against  city  and  coun- 
tersigns warrants  drawn  on  api)ropri- 
atlons  previously  made. 

After  four  years"  trial  a  town  or  city 
may  vote  to  return  to  Its  original  form 
of  government. 

The  Senate  added  a  number  of 
amendments  regarding  the  regulation 
of  corporations,  limiting  their  fran- 
chises to  twenty  years;  limiting  issue 
of  stocks  and  bonds  to  money,  labor 
or  property  actually  received  at  rea- 
sonable  value;    requiring   payment   to 


city  of  at  least  three  per  cent  of  gross 
revenues;  providing  for  i)ubliclly  of 
their  accounts,  and  fixing  methods  of 
enforcing  the  law  and  penalties  for 
violating  it. 

In  general  the  proposed  law  seems 
to  be  apjtlicable  to  the  smaller  cities 
and  should  be  very  satisfactory.  A 
few  doubtful  jioints  will  be  noted,  but 
they  are  not  fatal  to  the  success  of 
the  law  if  administered  by  its  friends 
or  closely  watched  by  them. 

The  auditor  provided  for  may  to  a 
large  extent  take  the  place  of  the 
finance  commission  jirovided  for  Bos- 
ton. The  provisions  above  noted  make 
it  possible  for  a  hostile  council  to 
harass  the  auditor  without  ojjportunlty 
for  redress. 

Where  all  candidates  for  public  of- 
fice are  so  well  known  as  they  are  in 
the  smaller  cities,  the  commission 
form  as  prescribed  in  this  bill  Is  not 
so  open  to  the  criticism  that  it  per- 
petuates the  indefinite  distribution  of 
responsibility,  which  is  the  great  de- 
fect of  the  present  form  of  govern- 
ment by  mayor  and  council,  nor  to  the 
other  principal  objection  that  the  qual- 
ifications of  the  superintendents  of  the 
various  departments  for  their  duties 
are  altogether  a  matter  of  luck,  It  be- 
ing almost  Impossible  to  elect  a  cer- 
tain man  for  a  certain  department. 

Whether  the  bill  includes  cities  of 
too  large  size  for  satisfactory  applica- 
tion of  its  principles  is  a  question  to 
be  answered  only  by  trial.  It  is  prob- 
able that  the  plan  will  work  much 
better  in  cities  of  less  than  2.5,000  pop- 
ulation than  In  those  that  are  larger. 
The  superiority  of  the  Boston  form  of 
commission  government,  which  makes 
the  council  responsible  for  legislation 
and  the  mayor  responsible  for  the  ad- 
ministrative departments,  at  least  for 
the  larger  cities  whose  business  Is 
extensive  enough  to  require  the  larger 
number  of  employes.  Is  discussed  In 
the  December  number  of  Mi:.mcip.\l 
ENf;iNF.ERiN«;.  vol.  xxxvii.  p.  393. 

Elven  the  frierds  of  the  Illinois  bill 
are  doubtful  of  Its  ability  to  get 
through  the  House  of  Representatives, 
but  its  ])assage  would  mark  a  notable 
advance  in  municipal  conditions  in 
that  state. 
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Effect    of    Length    and    Irregrular    Profile    on 
Suction   Line   of    runii). 

We  have  a  case  where  a  10-inch  cast 
iron  bell  and  spigot  pipe  1884  ft.  long  has 
been  laid  from  a  river  to  an  industrial 
plant,  through  which  it  was  intended  to 
draw  water  for  manufacturing  purposes. 
At  the  river  end  there  is  a  10-inch  riser 
for  the  purpose  of  raising  water  about  3 
ft.,  thence  through  a  90  degree  elbow, 
afterward  a  10-inch  swinging  check  valve, 
tlien  the  pipe  is  laid  horizontally  for  sev- 
eral feet,  where  it  is  intercepted  by  a 
street  main  and  makes  a  dip  about  the 
diameter  of  the  10-inch  pipe,  then  it  grad- 
ually rises  to  a  height  of  about  5  ft.  above 
the  surface  of  the  water  at  a  point  800 
ft.  from  the  river.  In  the  next  200  ft. 
it  drops  about  4  ft.  and  makes  also  a 
right  angle  turn.  Beyond  this  it  runs 
about  level  and  makes  two  right  angle 
turns,  and  its  end  is  connected  to  a  du- 
plex pump  of  750  gallons  per  minute  ca- 
pacity, when  pumping  against  100  lbs. 
pressure  per  square  inch,  and  the  pump 
running  at  a  speed  of  100  r.  p.  m. 

The  question  which  we  desire  to  have 
you  settle  for  us  is  whether  It  is  possible 
to  draw  water  through  this  pipe  laid  in 
such  a  manner,  even  though  the  pipe  is 
absolutely  free  from  any  leakage.  In  the 
first  place  we  considered  it  an  impossibil- 
ity and  have  since  looked  up  such  au- 
thorities as  were  available  and  while,  in  a 
general  way  they  seem  to  confirm  our  be- 
lief at  the  same  time  we  would  like  to 
have  a  direct  expression  from  higher  au- 
thority upon  these  points,  and  finally  de- 
i  cided  to  refer  the  matter  to  you  for  an 
*    opinion.  T.   R.,   Ambler,    Pa. 

It  will  require  a  little  more  than  3  feet 
velocity  in  a  clean  10-inch  pipe  for  it  to 
discharge  750  gallons  a  minute.  The  head 
necessary  to  produce  this  velocity,  the 
loss  of  head  at  entrance  of  pipe  and  in 
bends  and  the  loss  of  head  due  to  the  flow 
of  water  in  the  pipe  at  the  required  ve- 
locity together  amount  to  nearly  8  feet. 
The  addition  of  the  loss  of  head  in  the 
check  valve  might  easily  increase  the 
total  loss  of  head  to  9  feet,  so  that,  with 
the  1  foot  of  elevation  of  pump  end  of 
pipe  above  water  in  river,  the  total  suc- 
tion lift  would  be  10  feet.  As  the  pipe 
becomes  older  the  coefficient  of  discharge 
becomes  less,  reducing  to  %  at  20  years, 
which  would  increase  the  velocity  to  4 
feet  and  would  increase  the  total  loss  of 
head  fully  50  per  cent.  To  this  loss  of 
head  must  be  added  that  in  the  pump 
itself. 

But  the  two  summits  in  the  suction 
would  produce  the  most  serious  effect,  for 
air  would  collect  in  them  and  very  se- 
riously reduce  if  not  wholly  stop  the  flow 
of  water  at  times.  The  suction  pipe  acts 
to  some  extent  as  a  siphon,  and  the  ac- 
tion   of    the    air    in    the    summits    will    be 


similar.  To  insure  continuous  action  and 
prevent  the  troublesome  if  not  dangerous 
pumping  of  air  by  the  water  pump,  there- 
fore, it  ■Ivill  be  necessary  to  apply  to  both 
summits  one  or  another  of  the  devices  in 
use  for  removing  air  from  siphon  sum- 
mits. The  pump  cannot  act  regularly  or 
at  full  capacity  unless  such  devices  are 
supplied,  if  it  can  be  started  without  them. 
It  would  probably  require  complete  prim- 
ing also. 

What  points  can  our  readers  make  and 
what  suggestions? 


Bookkeeping  for  Metered  Water  System. 

In  our  borough  we  buy  our  water  from 
the  Trotter  Water  Company  on  the  fol- 
lowing schedule  of  prices  : 

For  the  first  5,000  gallons  per  day  of 
24  hours,  25  cents  per  thousand  gallons; 
for  all  water  used  over  5,000  gallons  per 
day  and  up  to  10,000  gallons,  20  cents  per 
thousand ;  for  all  water  used  over  10,000 
gallons  and  up  to  200,000,  15  cents  per 
thousand  gallons.  The  borough  is  the 
water  company.  Every  citizen  is  taxed 
to  pay  for  laying  tlie  main  pipes  and  set- 
ting fire  plugs,  and  where  any  one  living 
in  the  borough  takes  water  he  has  to  pay 
for  piping  the  house  and  setting  the  meter 
at  the  rate  of  25  cents  per  thousand  gal- 
lons. We  have  some  difficulty  in  making 
out  the  tickets  and  collecting  the  bills. 
Will   your   system   suit  our   plans? 

T.   J.   D.,  ,   Pa. 

All  the  domestic  users  of  water  will 
fall  under  the  first  rate,  so  that  the  "Me- 
tered Water  Register"  in  the  "American 
Water  Works  Standard  Bookkeeping  Sys- 
tem" will  serve  for  keeping  their  accounts 
without   modification. 

A  few  manufacturers  and  such  large 
users  of  water  would  be  charged  for 
water  at  two  different  rates,  and  a  Still 
smaller  number  at  three  rates. 

For  those  who  pay  at  two  rates  the  fol- 
lowing suggestion  is  made,  assuming  that 
meter  readings  are  made  montlily  and  are 
in  cubic  feet : 

Assume  that  150,000  gallons  a  month  is 
the  equivalent  of  5,000  gallons  a  day. 
Write  the  total  number  of  gallons  used,  as 
deduced  from  the  meter  readings  in  cubic 
feet,  in  the  column  headed  gallons  in  red  ink 
close  under  the  line  below.  Deduct  from  this 
150,000  gallons  and  write  the  remainder 
in  black  ink  close  under  the  red  figures 
and  on  the  line  opposite  the  meter  read- 
ing. Write  the  rate  20  in  the  column 
headed  "Rate"  and  the  amount  due  for 
'the  excess  over  5,000  gallons  at  this  rate 
in  the  column  headed  "Amount."  Write 
in  the  column  without  heading  $37.50, 
being  the   amount   due   for   the   first    150,- 
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000  gallons  (5,000  h^hIIihik  a  day).  It 
might  bf  w<!!  also  to  liav  a  stamp  made 
n-adjim'  "ir.o.uuo  gal  -if  -JGc"  and  stamp 
tills  in  tlie  column  headed  ••Ilemarks."  It 
is  understood  tliat  there  is  no  meter  rent, 
so  tliat  the  i.-oiumn  headc-d  "Meter  Henf' 
can  \>i'  used  to  ontcr  the  charge  to  pay  for 
piping  and  in»>ter  setting  at  the  rate  of 
-"»  cents  a  tliuusand  gallons,  computed 
from  the  nd  Jlgures  In  the  column  lioadcd 
"Gallons."  If  the  charge  ceases  \vh«n  the 
cost  of  piping  and  s.tting  meter  is  all 
paid,  the  sum  of  the*  items  in  the  column 
headed  "Meter  Itent"  must  be  watched,  so 
that  till'  cliarge  can  he  stopped  when  the 
total  bill  Is  paid.  The  total  bill  for  the 
month  will  be  the  sum  of  the  llgures  in 
the  columns  "Amount"  and  "Meter  Kent" 
and  the  $37.50  in  the  column  without  head- 
ing. This  column  might  have  stamped 
or  written  in  as  a  iieadlng  some  such  en- 
try  as   "Chg   at   Max    i{at<s." 

A  bill  for  this  class  of  customers  might 
be  printed  in  the  following  form,  all  let- 
ters and  figures  given  being  printed  and 
the  blanks  being  filled  out  each  month 
according  to  the  computations  from  the 
meter  readings : 


IMetor  Heading 
gal. 


cu.  ft.  equal  to 


Charges    for    consumption : 

150,000  gal.    ®   25c.                  $37.50 
•    gal.    ig    20c  

Charge  for  piping  and  meter  setting: 

•    gal.   @   25c  

Total  due  $ 

The  sum  of  the  150,000  gallons  and  the 

•   gallons    at    20   cents   should   equal 

the    gallons    under    the    charge    for 

piping   and   meter   setting,   and   this   latter 

amount   is  equal    to  the  grallons  In 

the  first  line,   "Meter  Reading." 

This  bill  is  easily  made  out  and  is  easily 
checked.  The  only  additional  informa- 
tion the  customer  could  ask  for  is  the 
standing  of  his  account  for  piping  and 
meter  setting.  A  line  stating  his  balance 
due  on  this  account  might  be  put  in  one 
corner  of  the  receipt,  or  of  the  bill  if  it 
ser\es  also  as  a  receipt  when  it  is  stamped 
paid. 

For  the  customers  using  more  than  15,- 
000  gallons  a  day  the  only  changes  neces- 
sary in  the  account  book  would  be  the 
insertion  of  $97.50  instead  of  $37.50  in  the 
column  without  beading,  and  the  use  of 
a  stamp  for  the  column  headed  "Re- 
marks," reading,  "150,000  gal.  @  25c  & 
300,000  gal.  'a  20c."  The  figure  in  the 
"Rate"  column  would  be  changed  to  15 
and  the  deduction  from  the  red  figure  of 
total  consumption  would  be  450,000  gal- 
lons to  give  the  quantity  to  be  paid  for 
at  the  15-cent  rate. 

The  bin  printed  for  this  class  of  cus- 
tomers would  have  an  additional  line  un- 
der that  reading  "150,000  gal.  @  25c.... 
$37.50,"    which    line    would    read    "300,000 

gal.    &   20c $60.00."   and  the  next   line 

would  read,   " gal.    @   15c.... ." 

The  bill  used  for  the  domestic  customers 
and  others  using  less  than  150.000  gallons 
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a  month  would  be  the  same  as  the  above 
except  that  the  line  for  the  150,000  g-al. 
charge  would  be  omitted  and  the  remain' 
ing  line  under  the  "Charge  for  Consump- 
tion" would  read,   " gal.    @   2  5c.  ..  . 

The  above  assumes  that  meters  are  not 
read  daily,  but  that  the  daily  consumption 
is  averaged  from  the  monthly  readings. 

The  accompanying  diagram  of  the  book 
described  will  serve  to  make  the  descrip- 
tion clearer. 

Have  our  readers  -anything  to  suggest 
that  would  be  applicable  to  this  case? 


The  liack  gives  instructions,  rates  and 
regulations. 

The  following  is  a  more  complete  form 
of  bill  for  meter  rates : 


Register   No. .  . 
Receipt  No. .  . 


Minn. 


191.  . 


M. 


Premises 

Water  for  Month  of 191. 


Meter   this    date 
Meter  last  month 
Consumption 


.cubic  feet 
.cubic  feet 
.cubic  feet 
.gallons 


Forms    of   Receipt   for    Water   Bills. 

Please  give  sample  forms  of  receipts 
used  for  water  works  in  small  cities. 

F.   B.   S.   Byron,   111. 

Will  our  readers  engaged  in  water 
works  operation  send  us  copies  of  the 
forms  of  bills  and  receipts  they  use  for 
publication? 

Following  are  some  forms  in  use  in  the 
smaller  cities : 

Payable   to City   Treasurer, 

City  Hall,   

No...  Mass 191.. 

Mr 

Street,    Ward 

To  City  of Dr. 

For   Meter    Advance    from 

1,    191.  .    to 1,    191.  .      .? 

For    Meter    Rent    from 

1,     191.  .     to ],     191.  .      $ 


.gals,  at  20c  per  1,000  gals.  $. 

.gals,  at  15c  per  1,000  gals.  $. 

.gals,  at  10c  per  1,000  gals.  S. 

.gals,  at     8c  per  1,000  gals.  $. 


Received  Payment, 

Water    Commisisoner. 
.,  Deputy. 


Received   Payment, 
City  Treasurer  and  Collector. 

The  face  of  the  bill  also  bears  the  seal 
of  the  city,  information  about  telephone 
calls  and  office  hours,  and  the  sectiorl  of 
the  water  ordinance  governing  time  of 
paying  water  bills.  The  back  of  the  bill 
gives  other  sections  from  the  water  ordi- 
nance,   including    that    governing    rates. 

Another  form  reads  as  follows  : 

If  this  bill  is  not  paid  in  ten  days 
after  date,  the  water  will  be  turned  off. 
(In   red.) 

Hydrant Ky.,  April  1,  191.  . 

M 

No ,         Street. 

To  City  Water  Works,  Dr. 

Semi-Annual  Water  Rent  for — 

Dwelling  $ 

Store  

Extra  Family  

Bath  

Wash    Stand  

Water    Closet  

Hose  Attachment  

I  lorse   and   Wagon  


From  tliis  day  to  the  1st  of  October, 
191..,  upon  the  rules  and  conditions  pre- 
scribed by  law. 

Recf-ivf'd   Payment ,   191.. 


The  face  of  the  bill  also  carries  the 
list  of  meter  rates  and  instructions  as  fol- 
lows :  "Meter  rates  must  be  paid  before 
the  10th  of  each  month."  "Please  bring 
this  bill  with  you."  "7 1/£>  gallons  in  1 
cubic  foot." 

Following  is  a  sample  and  convenient 
form  of  bill  for  flat  rates : 

Assessment    for    Water,    No. .  . 


To    City    of. 


Street. 

Mass.,    Dr. 

For  Water  from  May  1,  191..,  to  May 
1.  191...  as  per  items  checked  in  schedule 
printed  below.  5 

Then  follows  the  water  rate  schedule 
for  flat  rates  with  a  blank  preceding  each 
item  for  the  check  mark  or  number  of 
fixtures  under  the  item.  Followed  by  the 
forni 

Received  Payment, 


City    Treasurer. 

A  detachable  slip  for  the  treasurer's 
ofRc3   reads  : 

Water  No. .  . 

Amount  $ 

Abatement  $ 

The  face  of  the  bill  carries  the  regu- 
lation concerning  use  of  hose.  The  back 
of  the  bill  carries  extracts  from  the  w-ater 
ordinance  and  from  the  water  board's 
regulations. 

Ci-iticism  of  these  forms  are  invited. 


For  the  Works. 


Book  on  Water  Works. 

Gentlemen,  would  you  kindly  inform  me 
what  book  you  consider  the  best  on  water 
works  and  price  of  same. 

J.  D.  M.,  Elko,   Nev. 

On  the  general  subject  of  water  works 
probably  Turneaure  and  Russell's  "Water 
Supply  Engineering"  ($5)  is  the  best  book. 
Tiiere  are  other  excellent  books,  a  list  of 
the  most  important  of  which  will  be  found 
in  Municipal  Engineering^  vol.  xxxiii,  p. 
175. 
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iHfi 


Troublo  uilli  SiKlioii  lit   llitcli   \\iil<r. 

Our  euiiipaiiy  lias  a  waifr  winks  plant 
with  a  capacity  of  l.fiOO.OOO  Kallons  per 
twenty-four  hours.  Our  siirtioii  pipe  is 
a  ten-lnrh  Ihic  which  can  ho  ilouhlcd  If 
necessary.  «^ur  lift  Is  mi  an  avcram-  fif- 
teen fort,  somctinu's  a  littlo  more,  some- 
times les.s.  tlmliiK  IiIkIi  water  when  my 
trouhle  occurs.  My  suction  line  Is  pro- 
vided with  an  Kildy  foot  valve  (check). 
This  suction  line  Is  provhled  with  a  hrass 
wire  over  the  mouth  to  prevent  trash 
from  enterInK  It.  Now  as  soon  as  the 
water  reaches  a  fioint  ahove  the  foot 
valve,  my  pumps  hoKin  to  lahor.  to  plunge, 
to  knock,  and  the  wafer  they  pump  falls 
off  to  less  than  half.  The  hipher  the 
water  reaches  on  the  suction  line  the 
greater  the  lahorlng  of  the  pumps  and  the 
less  they  pump.  Is  the  trouble  in  the 
"foot  valve"  or  does  trash  collect  on  the 
mouth   of  the   suction   pipe? 

SUPT.  WATER  WOIIKS.  .  Tenn. 

Will  our  readers  suggest  causes  for  the 
difficulty    and    methods    of    remedying    it? 

There  seems  to  be  an  obstruction  to  the 
flow  of  water  in  the  suction  pipe,  which 
Increases  as  the  water  In  the  stream  rises. 
If  the  dlfflculty  is  proportional  to  the 
height  of  the  water,  decreasing  as  it  falls 
the  difficulty  would  seem  to  l)e  in  the  foot 
valve  or  the  pipe  itself.  If  the  difficulty 
Increases  irregularly  and  does  not  de- 
crease materially  seem  to  be  from  obstruc- 
trouble  would  seem  to  be  from  obstruc- 
tion of  the  intake.  In  such  case  it  would 
doubtless  be  necessary  to  clear  the  trash 
from  the  intake  before  the  pumps  would 
return  to  their  normal  action.  The  letter 
gives  no  Indication  that  this  is  necessary, 
so  that  probably  thi.s  not  the  cause  of  the 
difTiculty.  A  sketch  of  the  suction  pipe 
and  of  its  connections  with  the  intake  and 
the  pumps,  showing  its  grades  and  valves, 
also  a  full  description  or  drawing  of  the 
foot  valve  and  its  setting  would  aid  in 
locating  the  trouble. 


Price  for  Water  for  Ice  I'lant. 

Wliat  is  the  average  cost  or  rate  for 
water  for  an  ice  plant  using  say  about 
."55.000  gallons  a  day  for  say  6  months 
in    the    year? 

C.  O..  Newton,  Iowa. 

Such  service  would  host  be  paid  for 
by  meter  measurement  and  could  very 
properly  be  charged  at  the  average  cost 
of  supplying  the  water,  with  a  small 
percentage  added  for  safety.  The  total 
expense  of  the  works  for  a  year,  includ- 
ing operation,  maintenance,  repairs,  de- 
preciation and  interest,  divided  by  the 
number  of  thousand  gallons  pumped  per 
year  would  give  the  cost  per  thousand, 
and  the  price  charged  might  well  be  larger 
than  this  cost  by  say  10  per  cent.  There 
are  several  items  wiiich  may  require  spe- 
cial treatment  in  determining  the  price. 
Thus  the  figures  for  repairs  should  be 
somewhat  larger  than  the  average  per 
year  during  the  history  of  the  existing 
plant,  and  not  the  figure  for  anj-  one  year. 
The  allowance  for  depreciation  or  sinking 
fund  should  be  ample.  Kstimates  for 
water  works   plants   run   from    3    to   6    per 


cent.  The  Interest  Item  should  Include 
not  alone  interest  on  the  bonded  indeht- 
<-<lne.s8  hut  upon  the  total  value  of  the 
plant.  The  cost  of  pumping  may  bo  IiIkIi- 
»r  during  the  ice  making  season  on  ac- 
count of  limitations  in  capacity  of  the 
plant,  in  which  case  proper  addition  should 
be  ma<le. 

Charges  for  the  quantity  of  water 
named  In  20  cities,  taken  at  random  from 
the  rate  cards  on  file,  run  as  follows: 
SMi.  "Me,  8,  11  Vi,  15  cents  per  100  cubic 
feet;  6,  6,  8,  9,  10.  10,  11.  12.  13.  14,  l.'.. 
17.  18,  20  cents  rx-r  1,000  gallons.  It  Is 
evident  that  an  average  taken  from  such 
widely  varying  prices  is  not  very  liable 
to  strike  the  proper  rate  for  any  one  plant. 

Trii-o  of   CaHt    Iron    I'Ipe. 

Will  you  Kll  me  what  Is  a  fair  price  for 
4-inch  cast  iron  pipe? 

K.  L.  T.,  Roodhouse,   III. 

Late  bids  for  4-inch  cast  iron  pipe  have 
been  for  $26  a  ton.  DilTerences  in  freight 
charges  may  make  slight  differences  in 
price  for  pipe  in  riuantity  at  IJoodhou.s*-. 
Four-inch  pipe  weighs  200  pounds  per  12- 
foot  length  for  light  pipe,  215  pounds  for 
150-foot  head,  230  pounds  for  250-foot 
head  and  250  pounds  for  350-foot  head. 


Moli\f    INnver    for   ."^ninil    UiitiT   iiiiil    Kliilrir 
trie   MRht    I'lant. 

Our  plant  is  water  and  electric.  Our 
electric  generator  Is  A.  C,  3  pha.se,  60 
cycle,  2.200  volts.  We  are  now  figuring 
on  changing  ouh  old  sveam-driven  (lordon 
pumps  to  a  more  economical  pump. 
Would  you  recommend  pumping  engines, 
or  motor-driven  pumps?  If  tin-  latter  Is 
recommended,  what,  in  your  judgment,  is 
the  best  on  the  market? 

P..  .  Mich. 

The  data  given  are  not  sufficient  for  an 
intelligent  answer  to  the  question.  In 
fact  the  engineer  attempting  to  answer 
it  should  have  an  opportunity  to  visit  the 
plant  and  investigate  all  the  conditions. 

Will  our  readers  who  know  about  the 
operation  of  combined  water  and  electric 
light  plants  in  cities  of  3,000  to  6,000 
population  give  some  of  their  information 
for  publication  for  the  benefit  of  our  cor- 
respondent and  others? 


Cilics     IIiitinK     Itoth     >limii'i|iitl    and     I'ri\Ht<- 
W'titfr  i'iantx. 

Will  you  pleast  Inform  me  if  you  know 
of  any  cities  in  which  there  are  both  mu- 
nicipal and  private  water  plants  and  the 
names  of  any  such  cities. 

J.  Davis  Reed, 
Mayor,  Portsmouth,  Va. 

Large  cities,  such  as  New  York.  Chi- 
cago. Los  Angeles,  Pittsburg.  Indianapolis, 
Camden.  Austin.  Niagara  Falls,  have  both 
municipal  and  private  plants,  on  account 
of  the  annexation  of  adjoining  small 
towns. 

The  following  cities  and  towns  are  re- 
ported to  have  two  or  more  water  plants. 
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one  of  Tvliich  is  under  municipal  owner- 
ship :  Mobile,  Ala.  ;  Jacksonville,  Fla.  ; 
Pueblo,  Col. ;  Petersburg,  W.  Va.  ;  Shenan- 
doah, Millvale,  Pa.  ;  Gloversville,  N.  Y.  ; 
Nome,  Alaska ;  East  Providence,  R.  I.  ; 
Tyler,  Tex.  ;  Santa  Rosa,  Santa  Barbara, 
Santa  Cruz,  Cal.  ;  Montpelier,  St.  Johns- 
bury,  Vt.  ;  Grand  Haven,  Niles,  Mich.  ; 
Cherryvale,  Kan.  r  Montpelier,  Ind. 

There  are  also  a  number  of  places,  most 
of  them  in  New  Jersey,  where  the  water  is 
supplied  by  a  company  and  is  distributed 
by  the  city.  And  there  are  other  cities 
which  own  all  or  part  of  the  water  works 
plant  and  lease  it  to  an  operating  com- 
pany. 

The  latest  report  giving  full  details  is  in 
the  "Municipal  Tear  Book"  for  1902  ($4), 
and  there  are  doubtless  some  changes  in 
the  list  since  that  date. 


Books    on    Electrolysis. 

Is  there  a  book  treating  on  electrolysis 
of  water  pipe,  caused  by  electric  railways, 
and    the   prevention   of   same? 

J.   P.   L.,   Greenville,    O. 

Lists  of  books  and  articles  on  Elec- 
trolysis will  be  found  in  Municipal  En- 
GEERNING,    vol.    xxxvii,    p.    107. 


Articles  on  Electric  Wires  and  liighting. 

Could  you  let  us  know  which  numbers 
within  the  last  two  years  have  articles 
on  electric  street  lighting  and  electric 
wires  in  streets?  Some  of  our  New  Jersey 
municipalities  are  very  much  interested 
in  this  at  the  present  time. 

J.   E.   B.,   New  York,    N.    Y. 

Tlie  following  are  articles  on  the  above 
subjects : 

"Vol.  xxxiv,  p.  235,  "Flaming  and  Me- 
tallic Arc  Lamps,"  defining  the  terms ; 
p.  268,  "The  Duluth,  Minn.,  Electric,  Gas 
and  Steam  Engine  Pumping  Stations,"  a 
brief  descriptive  article,  illustrated;  p.  299, 
"Cost  of  Water,  Gas  and  Electric  Light," 
giving  a  list  of  prior  articles  on  that  and 
kindred  subjects;  p.  306,  "Tests  of  Elec- 
tric Lamps,"  a  review  of  a  bulletin  of  the 
University  of  Illinois;  p.  370,  "A  Flaming 
Arc  Lamp,"  giving  a  description  of  the 
Janders  type ;  p.  371,  "Specifications  for 
Street  Lighting,"  giving  those  prepared  by 
a  committee  of  the  National  Electric  Light 
Association. 

Vol.  XXXV,  p.  3  5,  "Cost  of  Operating  Mu- 
nicipal Lighting  Plants,"  giving  references 
to  sources  of  information  on  the  subject ; 
p.  96,  "Principles  Underlying  a  Street 
Lighting  Contract,"  as  laid  down  by  a 
committee  of  the  Civic  League  of  St. 
Louis  ;  p.  234,  "The  Arc  Lighting  System 
of  Portland,  Ore.,"  a  descriptive  article ; 
p.  383,  "Prices  of  Water  and  Light,"  giv- 
ing  references   to   sources   of   information. 

Vol.  xxxvi,  p.  33,  "Rates  for  Lighting 
and  Contract  Provisions,"  giving  rates  in 
New  York  villages,  and  an  outline  of  a 
contract  of  a  city  with  a  lighting  com- 
pany; p.  216,  "Tungsten  Lamps  Compared 
with  Arc  Lamps"  ;  p.  241,  "Will  Electric 
Light  Plant  Be  Profitable,"  a  brief  state- 
rnent  of  the  matters  to  be  considered  ;   p. 


315,  "Information  About  Municipal  Water 
Supply  and  Electric  Light  Plants,"  giv- 
ing references  to  sources  of  information ; 
p.  316,  "Forms  of  Contract  for  Electric 
Current,"  giving  contracts  of  municipal 
and  private  lighting  plants  with  custom- 
ers;  p.  373,  "Municipal  Street  Lighting 
Plant"  ;  p.  390,  "Report  Adverse  to  Mu- 
nicipal Lighting  in  Spokane,"  a  brief  news 
note. 

Vol.  xxxvii,  p.  37,  "Terms  for  Renewal 
of  Lighting  Franchise,"  giving  references 
to  sources  of  information;  p.  175,  "State 
Regulation  of  Electric  Light  Rates,"  an 
editorial ;  p.  181,  "Concrete  Lamp  Posts"  ; 
p.  189,  "Cost  of  Street  Lighting  in  Des 
Moines,  Iowa" ;  p.  257,  "Cities  Owning 
Water  and  Light  Plants,"  giving  list  of 
cities  of  3,000  to  4,000  inhabitants;  p.  324, 
"Cost  of  Electric  Current,"  giving  figxu-es 
for  cities  from  75,000  to  125,000  popula- 
tion ;  p.  326,  "Tungsten  Lamps  for  Street 
Lighting,"  a  brief  note  of  progress ;  .p. 
397,  "Water  and  Lighting  Rates  in  Small 
Cities,"  and  "Rates  for  Electric  Current," 
giving  references  to  sources  of  informa- 
tion. 

Vol.  xxxviii,  p.  10,  "Gas  and  Electric 
Competition  About  Boston"  ;  p.  15,  "Street 
Lighting"  ;  p.  44,  "Arc  and  Other  Electric 
Lights,"  giving  comparisons  of  experi- 
ences, costs,  etc.  ;  p.  107,  "Books  on  Elec- 
tric Light  and  Gas  Plants,"  giving  lists  of 
books  and  articles;  p.  108,  "Distribution 
of  Charges  for  Electric  Power,"  showing 
how  to  make  rates  on  maximum  demand 
system. 


List   of  Municipal   Electric   Ligrlit   Plants. 

Where  can  I  get  a  list  of  municipal  elec- 
tric light  plants  with  the  names  of  offi- 
cers, kind  of  motive  power  and  other  in- 
formation? 

A.  D.  E.,   St.  Louis,  Mo. 

The  McGraw  Electrical  Directory  prob- 
ably gives  the  information  desired.  It  is 
published  semi-annually  at  $10  a  year. 


Municipal  IJgrhting  Plant  with  Water  Power. 

I  am  told  that  you  have  some  literature 
regarding  the  municipalization  of  the  elec- 
tric light  by  water  power.  As  we  intend 
to  submit  this  case  to  the  citizens  of  the 
town,  you  will  greatly  oblige  me  by  send- 
ing a  copy  of  this  printed  matter,  if  pos- 
sible. E.  B.,  ,  Que.,  Can. 

The  only  full  discussions  of  this  subject 
are  in  such  books  as  Frizell's  "Water 
Power"  ($5)  ;  Lyndon's  "Development  and 
Electrical  Distribution  of  Water  Power" 
($3)  ;  Beardsley's  "Design  and  Construc- 
tion of  Hydro-Electric  Plants"  ($5)  ;  Ad- 
ams's "Electric  Transmission  of  Water 
Power"  ($3),  which  can  be  furnished  by 
Municipal  Engineering  Company  at  the 
prices  quoted. 

There  are  many  articles  on  the  munici- 
palization of  electric  light  plants  without 
particular  reference  to  the  use  of  water 
power  which  can  be  found  in  the  volumes 
of  Municipal  Engineering.  Lists  of  such 
articles  will  be  found  in  vol.  xxxviii,  p. 
107,  vol.  xxxvii,  p.  324,  etc. 
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Inrorniiilion      AIm.iiI      Miinlrlinil      MkIiHiik 
riiiiilH. 

There  is  very  stronjf  sentiment  In  tlils 
city  In  favor  of  a  miinlclpiil  electric  light- 
ing plant  and  we  wish  ailvlce  as  to  the 
cost  of  such  a  plant  for  a  citv  of  this  size, 
namely  about  25.000  population,  and  In- 
formation as  to  wiiere  municipal  lighting 
plants  In  cities  of  about  this  size  have 
been  Installed.  If  you  can  give  us  anv 
Information  as  to  the  cost,  wo  should 
appreciate  the  same  and  W(MiI<1  likewise 
appreciate  the  Information  relative  to  the 
tinancial  results  where  municipal  plants 
have  been  Installed  In  cities  similar  In 
size  to  i>ur  city.  In  fact,  any  Informa- 
tion you  ciin  give  us  which  you  think  will 
be  of  b.-uiMlt  in  the  matters  ref.-rred  to.  I 
should  like.  If  you  are  not  able  to  fur- 
nish the  data  requested.  If  you  can  refer 
us  to  some  p<rson  or  company  from  wliom 
we  can  obtain  the  same,  it  will  bo  like- 
wise appreciated. 

W.  E.  G..  ,  O. 

The  following  data  regarding  municipal 
electric  light  plants  are  taken  from  the 
McGraw  Electrical  Director)!,  which  also 
gives  the  details  of  equipment  and  con- 
tracts : 

Argenta.  Ark..  15,000  population,  plant 
cost  $60,000.  City  Is  charged  $75  each 
for  69  arc  lights. 

Little  Rock.  Ark..  40.000  population, 
plant  cost  $55,000  :   340  city  arc  lights. 

Alameda,  Cal..  20,000  population.  City 
is  charged  $78  each  for  500  24-c.  p.  in- 
candescents. 

Pasadena.  Cal..  15,000  population,  plant 
cost  $350,000.  City  Is  charged  $60  each 
for  308  arc  lights  and  $12  each  for  750 
40-c.  p.  incandescents. 

Norwich,  Conn..  20,000  population,  plant 
cost  $690,896.  Also  buys  current.  City 
is  charged  $75  each  for  235  arc  lights  and 
$15    each    for    295    25-c.    p.    incandescents. 

Jacksonville.  Fla.,  37.000  population, 
plant  cost  $520,872.  City  Is  charged  $54 
and  $60  for  520  arc  lights  and  $25  each 
for   166    59-c.   p.    incandescents. 

Bloomington.  III..  26,000  population, 
cost  $40,000.  has  420  arc  and  400  16-c.  p. 
incandescent  lights,  for  street  lighting 
only.     Plant  is  under  reconstruction. 

Decatur,  III..  25.000  population,  cost 
$45,000,  has  240  arc  lights,  for  street 
lighting  only. 

Galesburg,  III.,  21,000  population,  cost 
$40,000,  has  200  arc  arc  and  550  incan- 
descent  lights,    for   street    lighting   only. 

Jacksonville.  III.,  17,000  population,  for 
street  lighting  only. 

Springfield.  III.,  38.000  population,  has 
608   arc  lights,   for  street   lighting  only. 

Anderson.  Ind..  21,000  population,  cost 
$157,000.  City  is  charged  $70  each  for 
255  arc  lights. 

Fort  Wayne,  Ind.,  51,000  population, 
has   420   arc   lights   for  street   Ijghting. 

Hammond.  Ind..  40.000  population,  has 
street  lighting  plant. 

Huntington,  Ind..  20.000  population,  121 
arc  lights,  for  street  lighting. 

Marlon  .Ind.,  25,000  population,  cost 
$24,000.  250  arc  and  75  Incandescent 
lights,   for  street  lighting. 

Richmond.    Ind..    20.000   jKtpulatlon.   cost 


$212,000.  City  l8  charg.d  $75  each  for 
Sl.l  arc  llgljts. 

Topeka,  Kan  .  42,000  population,  cost 
$85,000.   for  stre.'t   lighting. 

Hendenson,  Ky.,  17,500  population,  cost 
$109,000. 

Paducah,  Ky.,  23,000  population,  cost 
$20,000.  City  Is  charg.d  $51  each  for  214 
arc   light.M,   for  street   lighting. 

nangor,  Me.,  •J5,000  r>opuIallon.  has  410 
arc   and    1,800    Incandescent    lights. 

Cumberland,  Md.,  20,000  population,  cost 
$18,286,  has  298  arc  llght.^. 

Hagerstown,  Rfd.,  16,000  population, 
$55,000  bonds  authorized,  has  310  arc  and 
5,000    Incandescent   lights. 

Chlcopee,  Ma.ss.,  21,000  population,  cost 
$142,481.  City  Is  charged  $75  each  for 
225  arc  lights  and  lights  two  other  vil- 
lages. 

Holyoke,  Mass.,  51,000  population,  cost 
$380,469.  City  is  charged  $60  each  for 
'}\S  arc  lights. 

Taunton.  Mass.,  31,000  population,  cost 
$125,000.  City  has  254  arc  and  816  40- 
c.    p.    Incandescent   lights. 

Bay  City.  Mich.,  41,000  population,  cost 
$78,000.  City  is  charged  $55  each  for 
444  arc  lights. 

Kalamazoo,  Mich..  33.000  population, 
cost  $65,000.  City  is  charged  $4  4  each 
for   380    arc   lights. 

Lansing.  Mich..  23.000  population.  $135.- 
000    bonds.      City   has   230   arc   lights. 

Joplln,  Mo.,  45,000  population,  cost  $75.- 
000.  Has  250  arc  and  3.000  Incandescnt 
lights. 

Lincoln.  Neb..  49.000  population,  cost 
$85,000.  City  Is  charged  $50  each  for 
330   arc  lights. 

Jamestown,  X.  Y..  27,000  population, 
cost  $140,000.  City  is  charged  $51  each 
for  425  arcs  and  $18  for  32  48-c.  p.  incan- 
descents. 

Ashtabula,  O.,  16.000  population,  cost 
$80,000.  City  has  130  arcs  and  20  In- 
candescents. 

Hamilton.  O..  28.000  population,  cost 
$100,000.  City  has  365  arc  and  125  tung- 
sten lights. 

Newark.  O..  21.000  population,  cost  $65.- 
000.  City  has  359  arc  lights  costing 
$17.25  a  year  each.  For  street  lighting 
only. 

Norwood.  O..  21,000  population.  Has 
municipal  water  and  light  plant  which 
cost  $125,000. 

EJaston.  Pa.,  29,000  population,  cost 
$54,000.  City  has  300  arc  lights.  For 
street   lighting  only. 

Norristown,  Pa.,  24,000  population,  cost 
$43,368.  City  is  charged  $41.10  each  for 
216   arc   lights,    for  street   lighting  only. 

Austin,  Tex..  23,000  population,  has  mu- 
nicipal water,  light  and  power  plant  which 
has  $1,300,000  outstanding  bonds.  City 
is  charged  $60  each  for  18S  arcs  and  5 
cents  per  kw.  for  800  16-c.  p.  Incandes- 
cent  lights. 

Galveston,  Tex.,  35.000  population,  cost 
$25,000.  has  500  arcs  and  500  incandes- 
cents,   for  street  lighting  only. 
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Burlington.  Vt,  22,000  population,  $100,- 
000  bonds.  City  is  charged  $65  each  for 
2  43  arc  lights. 

Danville.  Va.,  18,000  population,  has 
municipal  plant. 

Tacoma,  Wash.,  38,000  population,  cost 
$287,000,  buys  current  at  present.  City  is 
charged   $72   each   for  1.000   arc  lights. 

Wheeling.  W.  Va.,  42,000  population, 
cost   $100,000. 

It  is  evident  that  the  cost  of  the  plant 
depends  upon  more  than  the  size  of  the 
city.  The  best  means  of  getting  informa- 
tion concerning  the  financial  results  of 
operation  of  plants  is  through  correspond- 
ence with  the  managers  and  study  of  their 
reports. 

It  is  recommended  that  the  proper  de- 
partment in  the  city  from  which  the 
inquiry  comes  secure  expert  advice  from 
an  electrical  engineer  of  good  standing. 
Names  of  such  engineers  will  be  found 
in  the  "Business  Directory"  published  in 
each  number  of  Municipal  Engineering 
under  the  headings  "Civil  Engineers"  and 
"Consulting  Engineers." 


Bonks  on  Gas  Plant  Desigrn. 

Can  you  refer  me  to  a  good  book  or 
books  that  will  assist  me  in  making  plans 
for  a  gas  works  for  a  city  of  10.000  in- 
habitants? D.,  Ind. 

The  plant  would  probably  be  a  water- 
gas  plant,  in  which  case  some  design  on 
the  market  would  probably  be  selected. 
Latta's  "Handbook  of  American  Gas  En- 
gineering Practice"  ($4.50)  will  give  a 
good  view  of  the  whole  field  and  aid  in 
making  the  proper  selection  of  process 
and  machinery.  Newbigging's  "Handbook 
for  Gas  Engineers  and  Managers"  ($7) 
gives  a  view  of  English  practice.  Cripps's 
"Gas  Holder  and  Tank  Construction" 
(■$1.50)  and  Hole's  "The  Di.stribution  of 
Gas"  ($5)  are  both  English  works  and 
probably  the  best  on  their  sub.iects.  Himt's 
"das'  Lighting"  ($3.50),  being  the  third 
vohune  of  "Chemical  Technology,"  is  a 
good  book.  Webber's  "Town  Gas  for 
Lighting  and  Heating"  ($2)  will  give  in- 
formation about  coal-gas  plants.  O'Con- 
nor's "Gas  Engineers'  Pocket-Book" 
f$3.50)  contains  tables  and  data. 


Repressed  vs.   Plain  Wire-Cut  Brick. 

Dui-ing  recent  years  most  cities  have 
adopted  specifications  for  brick  paving 
calling  for  repressed  block,  and  text-books 
and  other  publications  hold  up  the  re- 
pressed block  as  the  standard  of  excel- 
lence. In  the  face  of  these  facts,  the 
Dunn  Wire-Cut-Lug  Brick  Company  ad- 
vertises its  product  by  the  circulation  of 
literature  designed  to  prove  that  the  brick 
lose  consideraVjly  in  both  density  and 
toughness  by  the  process  of  repressing, 
and  quoting  prominent  brick  manufac- 
turers and  others  in  confirmation  of  this 
statement. 

If  paving  blocks  lose  instead  of  gain 
in  quality  in  the  process  of  repressing, 
how  has  it  come  about  that  the  repressed 
block  has  been  manufactured  and  used 
for  a  number  of  years  to  the  almost  total 


exclusion   of   the    non-repressed    block? 

Do   you    know   of   any   investigations   or 
series   of   tests   by  disinterested  parties   to 
determine     the    effect    of    the     repressing 
process  on  the  quality  of  the  product? 
E.   R.   WHITMORE, 
City  Engineer,  Port  Huron,  Mich. 

This  is  a  question  which  is  open  to  dis- 
cussion and  Municipal  Engineering  will 
publish  contributions  to  the  discussion  if 
our  i-eaders  will  send  them  for  that  pur- 
pose. 

The  prevailing  opinion  about  repressing 
brick  is  expressed  by  Professor  Baker  in 
the  paragraph  on  repressing  in  his  book 
on  "Roads  and  Pavements"  ($5).  It  is 
to  the  effect  that  repressing  makes  the 
brick  more  symmetrical,  but,  with  varia- 
tions due  to  character  of  clay  and  method 
of  manufacture  does  not  increase  its 
solidity  or  decrease  its  laminations. 

Repressing  came  into  favor  about  1895, 
but  few  repressed  blocks  having  been  laid 
prior  to  that  year.  There  was  much  op- 
position to  the  process  then,  among  man- 
ufacturers and  engineers,  and  that  oppo- 
sition has  not  diminished.  The  writer  laid 
the  first  repressed  block  street  in  Indian- 
apolis in  1895,  a  heavily  traveled  pave- 
ment which  is  still  in  use.  The  fillers  in 
general  use  in  those  days  did  not  protect 
the  ed.ges  of  the  brick  and  they  soon 
chipped  off.  unless  they  were  rounded  in 
the  repress.  The  fillers  would  not  run 
into  the  joints  unless  the  bricks  were  laid 
to  give  the  joint,  resulting  practically  in 
a  rough,  irregularly  jointed  surface,  or 
projections  or  grooves  were  formed  in  the 
repress.  These  practical  considerations 
and  the  improvement  in  appearance  seem 
to  have  been  the  principal  reasons  for  the 
sudden  popularity  of  the  form.  There 
were  also  early  claims  of  greater  density 
and  toughness. 

Professor  H.  A.  Wheeler,  in  his  book- 
let. "Vitrified  Paving  Brick"  ($1),  pub- 
lished in  1895,  which  was  the  first  techni- 
cal treatment  of  paving  brick  and  Is  still 
the  best,  aside  from  official  reports  on  va- 
rious parts  of  the  subject,  doubts  the 
benefit  to  the  brick,  on  account  of  the 
breaking  up  of  the  bond  formed  iij  the 
die  by  the  differently  applied  pressure  in 
the  repress.  He  accounts  for  the  slightly 
smaller  abrasion  loss  by  the  greater 
breaking  off  of  corners  of  square  cornered 
brick    in    the   early    period    in    the    rattler. 

A  booklet  on  "Brick  Pavements"  by 
W.  W.  Wallace,  published  the  same  year, 
shows  the  popularity  of  the  repressed 
form  by  statements  of  specifications,  Chi- 
cago, Louisville,  Philadelphia  requiring 
repressed   bricks. 

In  the  same  year,  1895,  the  National 
Brick  Manufacturers'  Association  ap- 
pointed a  conmiittee  on  Technical  Inves- 
tigation, which  made  a  series  of  tests  and 
published  a  report  in  1901  ($1).  One  sec- 
tion of  this  report  is  devoted  to  a  com- 
parison of  the  wearing  qualities  of  plain 
and  repressed  brick.  The  results  of  these 
tests  show  a  decided  advantage  of  the 
plain    bricks    over    the    repressed    in    that 
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their  losses  In  ilic  lattU-r  are  In  tlio  av- 
iraKO  over  tt-n  per  cent.  less.  The  ud- 
vantHKe  Is  greater  In  the  case  of  end-cut 
than  In  the  case  of  side-cut  hrlck.  al- 
tlunigh  there  are  three  case.s  out  of  oh-ven 
In  whiih  the  rtpre.ssed  end-cut  brick  show 
a  .slljflit  ;nlvantn«:e  over  the  [ilaln  <iid-cut, 
while  tlure  l.s  Duly  one  histaiioe  in  which 
the  ailvantaf,'.<  Is  with  the  repre.s.s.il  siil.-- 
cut   hrlck. 

The  repressing  Is  shown  to  reduce  the 
co-effloient  of  tliickness,  as  the  length  and 
breadth  are  expanded  In  the  repress  at  the 
expense  of  tlif  tliiokne.ss.  thus  making  tlie 
brick  le.x.s  at>l.'  to  endure  the  rattling  test 
and  presuMialilx-  tlie  street  wear  also.  The 
results  aie  shown  to  corroborate  this  rea- 
soning and  to  such  an  extent  as  to  over- 
come tile  known  disadvantage  of  the 
plain  bricks  In  the  rattler  on  account  of 
the  knocking  off  of  the  sharp  corners  be- 
fore  the   real    abrasion    test   btgins. 

There  is  a  rather  inconclusive  series  of 
experiments  on  the  effect  of  tlie  (low  of 
the  clay  in  the  repress,  which  tends  to 
show  tile  weakening  effect  of  breaking 
the  bond  formed  in  the  clay  ribbon  from 
wlilch   tlie  bricks  are  cut. 

The  conclusions  are  that  the  superiority 
of  the  plain  wire-cut  product  should  be 
assumed  until  thorougli  tests  have  shown 
that  this  is  not  true  witli  reference  to  the 
particular  product  of  a  particular  factory. 

In  l'.»02,  eleven  city  engineers  in  Iowa 
expressed  preference  for  repressed  brick  ; 
tiiret'  for  plain  brick,  and  three  had  never 
used  any  but  plain  brick  and  liad  no  ex- 
perience on  which  to  base  an  opinion.  *  No 
reasons  were  given  for  the  preferences. 

With  modern  methods  of  applying  fillers 
so  as  to  protect  the  corners  of  bricks  and 
lugs  on  non-repressed  bricks  of  proper 
form  to  insure  filled  joints,  the  principal 
reasons  for  using  repressed  blocks  are  re- 
moved and  manufacturers  and  users  may 
often   save   the   expense   of   tlie   repressing. 


licMik-   tin  Highways  and  (i.vpsum  Manu- 
facture. 

Will  you  please  inform  im-  wliere  I  can 
secure  a  few  good  books  on  highway  con- 
struction. Also  givf  me  sonn>  information 
regarding  tlie  establisliing  of  a  gypsum 
woi-ks,    costs,    etc. 

L.   A.    B..    Mangiim.    Okla. 

Good  books  on  highway  construction  ari- 
Byrn«'s  "Highway  Construction"  ($.t): 
Aitken's  "Road  Making  and  Maintenance" 
($•)),  an  Englisli  book;  Morrison's  "Higli- 
vvay  Engineering"  ($2.50).  arranged  in 
order  of  the  preference  of  the  writer.  Ba- 
ker's "Itoads  and  Pavements"  ($5)  is 
also  a  good  Ijook  if  its  arguments  on 
earth  roads  are  not  taken  to  mean  that 
really  good  roads  are  obtained  by  the 
methods  prop<3sed. 

The  manufacture  of  plaster  from  g>'p- 
suni  is  fully  described  In  Eckel's  "Cements, 
Limes  and  Plasters"  ($6)  with  data  for 
estimates.  Municipal  Enoim«krino  Co. 
can  supply  the  books  at  the  pric*'S  named. 


<>riiiiiiliilfil    sliiK    fur    itrlf'k    ru\fiiii-ii( 
I  iiiliKlullon. 

W'f  are  doing  dry  foun<latlon  paving 
Willi  l(rl<k  or  block  surface  and  sand  llller. 
Wi-  tirid  it  di-Hlrable  because  of  easy  uc- 
(•ess  for  nici'ssar.v  Improvi-rm-nts  and  re- 
Iialrs  uiider  the  paving.  We  are  ordi- 
narily using  gravel  for  foundation  and 
liavi'  used  i-oarse  broki'ti  furnace  slag,  but 
It  Is  not  readily  available  on  aicount  of 
the  rwwer  system  of  Kraniihiting  th<-  Mlag 
wlih'h  tin-  furnaci'S  are  now  following.  It 
is  snggcMliMl  to  us.'  tills  griinuliitcd  slag 
as  a  foundation.  Can  >ou  Inform  me  of 
any  instances  or  <-ndeavorM  for  Its  use  In 
such  case  either  favoriiiili-  or  olht-rwlsf'.' 
Th<'  stati-  aid  pa\tMiii-nl  on  East  I'alestine 
Itoad.  shown  in  th<-  llflli  annual  nport  of 
State  Iligliway  I  >)-partnit-nl  of  our  state, 
used  tlie  material  for  cushion  coat  under 
the  brick,  on  concrete  foundation.  It  has 
(juite  a  marked  cemintlng  property  when 
left  standing  in  mass,  and  witli  abundant 
rolling  I  can  si-c  no  rfasmi  why  It  could 
not  be  u.sed,  ami  tiien-  would  be  a  di-sir- 
able   saving   In   cost. 

C.    E.,    East    Palestine,    O. 

Can  our  readers  give  an.v  Information 
on  this  subject? 

Would  not  the  mixture  of  a  proportion 
of  quicklime  with  the  gr:inulated  slag  pro- 
duce a  still  greater  s(»lldificatlon  of  the 
foundation?  Puza<jlan  c«-nients  are  made 
by  grinding  together  slag  an<l  lime  tc>  a 
fine  powder  and  the  simpli-  mixture  of  the 
lime  and  slag  without  grinding  sliould  give 
opportunity  for  a  certain  amount  of  chem- 
ical combination  which  would  make  con- 
crete of  the  foundation.  The  <juestlon 
then  arises,  whether  the  mixture  of  a 
proportion  of  larger  aggregates,  brf>ken 
stone,  gravel  or  crushed  slag,  not  granu- 
lated, would  not  still  further  cheapen  the 
foundation  without  weakening  It,  or  pos- 
sibly   with    the    effect    of   strengthening    it. 

If  our  readers  can  not  report  <'xp<rl- 
inents  along  this  line  It  seems  worth  while 
to  make  them  where  the  slag  Is  available. 

The  objection  made  to  plain  broken 
stone  or  gravel  for  foundation  Is  that  It 
is  impossible  to  make  a  foundation  which 
will  not  settle  unevenly  under  the  Inllu- 
ence  of  traffic,  weather  and  subsurface 
conditions.  The  mortar  Is  added  so  that 
the  foundation  under  the  brick  will  be 
strong  enough  to  distribute  the  loads  on 
the  pavement  over  sufficient  an-.i  to  re- 
duce the  danger  of  unequal  settlement  as 
nearly  to  zero  as  possible.  When  the  pave- 
ment is  cut  into  for  trenches  the  sub- 
foundation  and  the  broken  stone  or  gravel 
foundation  can  never  be  replaced  exactly 
as  before  and  the  danger  of  unequal  set- 
tlement Is  greatly  Increased.  If  concrete 
Is  used  for  a  foundation,  enough  extra 
concrete  can  be  used  In  n-placing  the 
foundation  over  the  trench  to  Insure  that 
the  repaired  portion  shall  keep  its  place 
as  well  as  the  undisturbed  portion.  The 
necessity  of  frequent  cuts  in  the  pave- 
ment is  therefore  an  argument  in  favor  of 
a  concrete  foundation,  and  is  emphatically 
not  an  argument  for  a  foundation  without 
cement.  It  Is  true  that  It  costs  less  to 
make  a  cut  and  replace  the  pavement  w  hen 
the  foundation  is  not  concrete,  but  It  Is 
also    true    that    the    pavement    cannot    be 
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equally  well  replaced  and  that  the  pave- 
ment will  deteriorate  more  rapidly  and  re- 
quire replacement  at  an  earlier  day,  so 
that  even  the  argtiment  of  less  cost  of 
cutting  the  pavement  and  repairing  it 
loses  its  force  when  all  the  cost  is  taken 
into   consideration. 


ing  Macadam  Roads,"  p.  396  ;  "Road  Pre- 
servation with  Tarvia,"  p.   400. 

These  articles  are  distributed  through 
all  the  numbers  for  1909  and  1910,  and 
there  are  many  others  in  preceding  vol- 
umes. 


Paving    Materials    and    Construction    for 
Small   Towns. 

We  desire  to  get  some  prices  and  in- 
formation on  paving  materials  and  pav- 
ing construction  suitable  for  small  towns. 
We  desire  to  have  some  information  on  the 
matter  that  we  may  know  what  the  dif- 
ference is  in  different  materials  in  cost, 
etc.,  and  what  will  be  the  best  for  us  to 
use.  L.   M.,   Lexington,   Neb. 

A  good  book  from  which  much  on  this 
subject  can  be  learned  is  Baker's  "Roads 
and  Pavements"  ($5).  Another  good  book 
which  is  brief  and  yet  comprehensive  is 
Judson's  "City  Roads  and  Pavements" 
($2),  which  is  prepared  with  special  ref- 
erence to  the  needs  of  small  cities  and 
towns. 

There  are  many  articles  in  Municipal 
ExGixEERiNG  which  will  give  information 
on  the  subject  such  as  Ae  following : 

In  vol.  xxxviii :  "Cost  of  Wooden  Block 
Paving  in  Indianapolis,"  p.  42  ;  "Narrow- 
ing Roadways   in   City   Streets,"   p.    111. 

In  vol.  xxxvii :  "Materials  for  Tarring 
Roads,"  p.  18;  "Street  Width,"  p.  107; 
"German  Artificial  Stone  Paving,"  p.  121  ; 
"The  Cost  of  Adapting  Macadam  Roads  to 
Automobile  Traffic,"  p.  142  ;  "Cost  of  Pave- 
ments," pp.  152,  177;  "Sidewalk  and 
Curb  Design  and  Construction,"  p.  164  ; 
"Specifications  for  Cement  and  Stone  Side- 
walks, Curbs  and  Gutters,"  pp.  178,  206; 
"Concrete  for  Street  Crossings,"  p.  180  ; 
"Automobile  Proof  Roads,"  p.  201  ;  "Dust 
Abatement  by  Surface  Applications,"  p. 
236  ;  "Specifications  for  Bituminous  Mac- 
adam Pavements,"  p.  2  54,  giving  a  num- 
ber of  references  to  previous  articles  on 
the  same  subject ;  "Indianapolis  Specifica- 
tions for  Bituminous  Macadam  Pavement," 
p.  261  ;  "Specifications  for  Making  Mac- 
adam Road  with  Liquid  Asphalt  Binder," 
p.  274  ;  "Tar  in  the  Surface  Treatment  of 
Roads,"  p.  297  ;  "Some  Examples  of  Street 
Design,"  p.  307  ;  "County  Highways,"  p. 
310  ;  "Somerville's  Experience  with  Tar- 
via." p.  346  ;  "Three  Years  of  Experience 
with   Oiling  Roads,"  p.    381. 

In  vol.  xxxvi :  "Efficiency  of  Concrete 
Pavements,"  p.  32,  containing  also  refer- 
ences to  prior  articles  on  this  form  of 
street  paving ;  "Amount  of  Pavement  of 
Various  Kinds,"  p.  117  ;  "An  Improved 
Form  of  Paving  Brick,"  p.  130;  "  Con- 
struction of  an  Asphalt  Street,"  p.  223  ; 
"Articles  on  Concrete  Pavements,"  p.  245, 
giving  references  to  articles  on  the  Blome 
concrete  pavement ;  "Cause  and  Preven- 
tion of  Defects  in  Asphalt  Pavements,"  p. 
307;  "Concrete  Street  Pavements."  p.  312; 
"Experiments  on  Bituminized  Macadam 
Pavements,"  p.  358  ;  "Qualities  of  Paving 
Brick,"  p.  367  ;  "Liquid  Asphalt  for  Treat- 


Methods    of    Assessing    Cost    of    Sewers    and 
Pavements. 

I  would  be  glad  to  see  published  in  your 
Question  Department  a  list  of  any  articles 
which  may  liave  appeared  in  Municipal 
Engineering  within  the  past  four  or  five 
years  relating  to  special  assessments  for 
sewers  and  the  name  of  any  book  or  other 
publication  of  which  you  may  have  knowl- 
edge which  covers  this  ground  thoroughly. 

The  inethod  in  use  here  for  many  years 
past  is  to  assess  each  sewer  separately 
when  it  is  built,  assessing  tlie  cost  of  man- 
holes, catch  basins  and  sewers  crossing 
street  or  alley  intersections  or  opposite 
public  property  to  the  city,  and  the  balance 
to  property  benefitted,  the  assessment  dis- 
trict being  fixed  by  the  Common  Council. 
The  charter  provides  that  each  lot  may  be 
assessed  for  one  main  and  one  lateral 
sewer.  Thus,  when  a  main  sewer  is  built 
all  the  property  which  will  eventually  be 
sewered  to  it  is  assesed  to  pay  the  ex- 
sewered  to  it  is  assessed  to  pay  the  ex- 
laterals  are  built  each  lateral  is  assessed 
to  the  property  immediately  benefitted. 

One  very  serious  objection  to  the  method 
above  outlined  is  that  in  many  cases  a 
main  or  lateral  sewer  is  built  for  a  few 
blocks  only,  but  must  be  built  at  such 
depth  and  of  such  size  that  later,  when 
the  property  further  out  shall  become  suffi- 
ciently developed  to  require  it,  it  can  be 
extended  for  a  considerable  distance.  Thus 
the  property  near  the  sewer  outlet  is  com- 
pelled to  pay  the  expense  of  a  large  and 
deep  sewer  at  a  cost  which  is  sometimes 
nearly  equal  to  the  value  of  the  property  ; 
and  later  when  the  sewer  is  extended  the 
property  farther  out  is  assessed  for  a 
small  and  shallow  sewer  at  very  light  ex- 
pense. The  purchaser  or  owner  of  a  lot 
for  which  a  sewer  has  not  been  built  does 
not  know  whether  it  will  cost  him  one  mill 
or  one  cent  per  square  foot  of  property  to 
get  a  sewer. 

Our  method  of  assessing  the  cost  of 
pavements  is  the  common  one  of  assessing 
to  abutting  property  the  entire  cost  of  the 
pavement  opposite  same,  the  city  paying 
for  street  intersections.  Tliis  is  also  un- 
just in  many  cases,  though  not  so  flag- 
rantly so  as  the  method  of  assessing  sew- 
ers. A  lot  2  5  by  100  feet  on  a  corner  may 
have  100  feet  of  pavement  to  pay  for. 
while  the  lot  next  it  is  not  assessed  a  cent. 

Any  information  which  you  may  be  able 
to  give  me  as  to  more  equitable  methods 
of  special  assessment  will  be  greatly  ap- 
preciated. 

E.  R.  Whitmore. 
City  Engineer,  Port  Huron,  Mjch. 

The  method  of  assessing  cost  of  street 
intersections  is  discussed  in  the  February 
number,  vol.  xxxviii,  p.  110  ;  also  in  vol. 
xxviii,  p.   102. 

The  front  foot  rule  of  assessing  cost  of 
streets  and  sewers  and  the  modifications 
that  arc  permissible  in  some  states  to  pro- 
vide for  the  side  streets  running  length- 
wise of  corner  lots  are  discussed  in  vol. 
xxxvii,  p.  327,  and  references  are  made  to 
many  court  decisions  on  the  subject.  Its 
application  in  Knoxville  is  shown  in  vol. 
xxix,  p.  434,  and  in  Mankato,  vol.  xxviii, 
p.   242. 
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The  methods  In  vogue  In  various  spates 
are  stated  briclly  in  vol.  xxxv,  p.  116; 
and  the  methods  of  making  pavement  as- 
sessments and  collections  In  Di'trolt  are 
stated  in  considerable  detail  In  vol.  xxxv. 
p.  367,  and  briefly  for  Grand  Itaplds  In 
vol.  xxlx,  p.  371. 

The  limitation  of  assesment  to  a  pro- 
portion of  the  value  of  the  property  In  St. 
Louis  Is  shown  In. vol.  xxlx,  p.  106,  and  In 
Louisville,  In  vol.  xxvlll,  p.  241. 

The  theory  of  assessments  for  public 
improvements  Is  discussed  In  articles  In 
vols,  vii,  p.  82;  xii,  pp.  3!».  i'lA.  179;  xlli, 
pp.  168,  372;  xlv,  pp.  38,  94;  xv,  pp.  215, 
251;  xvl,  pp,  312.  313,  398;  xvlli,  pp.  188, 
247,  252  ;  xx,  pp.  149,  277,  354  ;  xxl.  p.  180  ; 
xxii,  pp.  21,  157,  234;  xxiv,  p.  428;  xxvi, 
p.  25.     See  also  the  article  following. 

A  charter  provision  limiting  the  num- 
ber of  sewer  assessments  to  two,  one  main 
and  one  local  would  work  injustice  on 
some  property  unless  the  main  sewers  were 
all  construted  and  the  assessments  made 
for  them  at  the  same  time.  In  large  dis- 
tricts especially  if  they  are  not  fully  set- 
tled, this  is  practically  impossible.  Some- 
times it  is  necessary,  in  order  to  treat  all 
the  property  equitably,  to  make  several 
assessments  for  main  sewers.  The  writer 
knows  of  one  piece  of  property  which  re- 
ceived four  main  sewer  assessments  and 
one  local  sewer  assessment,  simply  be- 
cause it  was  more  convenient  to  make  the 
contracts  for  construction  in  five  sections. 
The  sum  total  was  no  more,  however,  than 
it  would  have  been  if  all  the  work  had 
been  let  in  one  contract. 


Mehtnds  of  Assessments  for  Sewers. 

I  am  at  present  attorney  for  village  of 
Phoenix  in  the  matter  of  installing  a  new 
sewer  system.  The  village  has  filed  a  map 
and  plan  for  complete  sewer  system  for 
the  village  with  the  state  department  as 
required  by  our  statute.  The  village  board 
passed  a  resolution  submitting  to  a  vote 
of  the  taxpayers  the  question  as  to  whether 
or  not  sewers  should  be  built  in  Canal 
street  in  this  village  from  Bridge  street 
to  Brandy  brook,  which  proposition  was 
carried  and  a  general  tax  voted  to  pay  for 
the  construction.  The  general  village  law 
provides  that  sewers  may  be  built  wholly 
at  the  expense  of  the  village  or  partly  at 
the  expense  of  the  village  and  partly  at 
the  expense  of  property  owners.  This  por- 
tion of  the  sewer  so  constructed  has  just 
been  completed  and  paid  for  by  the  village. 
This  is  a  trunk  sewer  running  through 
the  main  street  of  the  village,  into  which 
lateral  sowers  will  empty.  There  are  sew- 
ers in  other  streets  which  now  are  or  will 
be  connected  with  this  main  sewer.  A 
committee  was  appointed  to  investigate 
and  advise  the  village  board  whether  or 
not  parties  wishing  to  use  this  new  sewer 
or  any  village  sewer  should  be  charged  a 
special  rate  or  tax  for  the  privilege  of 
making  connection.  This  committee  has 
made  a  report  to  the  board  of  trustees,  a 
copy  of  which  I  enclose. 

I  have  been  asked  to  prepare  an  ordi- 
nance along  the  lines  suggested  by  the 
committee.  Will  you  please  advise  me 
what  Information  you  have  with  reference 
to  matters  of  this  kind  and  what  Author- 
ities,  if   any,   you   can   refer   me   to   which 


will  assist  me  In  framlni?  the  proposed 
ordinance  to  meet  the  situation  as  pre- 
sented in  this  village? 

B.  M.  White, 
Syracuse,  N.  Y. 

The  committee  report  referred  to  fol- 
lows: 

After  an  Investigation  covering  the  en- 
tire state  of  New  York  of  the  mode  of  as- 
sessing .sewer  a.sHe.ssments.  we,  the  com- 
mittee, appointed  by  your  pre.sident.  recom- 
mend that  the  following  rules  be  observed 
in  relation  to  parties  using  or  proposing  to 
u.se  the  new  trunk  sewer  or  any  extensions 
or  additions   thereto  : 

1st.  Thiit  an  outlet  tax  of  $15  be  as- 
sessed against  each  residence  or  business 
place  and  |25  against  each  hotel,  club 
room  or  manufactory  employing  twenty- 
five  or  more  people.  The  object  of  this  be- 
ing to  pay  the  Increa.sed  cost  of  the  main 
or  trunk  sewers  over  that  of  the  smaller 
sized  sewers  which  will  be  u.sed  In  the 
residential  portions  of  the  village. 

2nd.  That  each  property  draining  Into 
the  aforesaid  sewer  or  any  connections 
therewith  shall  pay  a  frontage  tax  of 
thirty  cents  per  lineal  foot  for  each  lineal 
foot  said  .sewer  or  any  connections  there- 
with may  extend  along  said  property. 

3rd.  A  tributary  or  connecting  sewer 
for  assessment  purposes  must  have  been 
constructed  wholly  or  in  part  at  the  ex- 
pense of  the  village  and  In  such  a  manner 
that  said  sewer  may.  in  the  opinion  of  the 
engineer,  properly  become  a  part  of  the 
general  sewer  system  in  accordance  with 
plans  which  have  been  adopted  and  ap- 
proved. 

4th.  .Any  property  abutting  on  .sewers 
not  built  wholly  or  in  part  at  the  expense 
of  said  village  and  which  connect  directly 
or  indii-ectly  or  which  may  hereafter  con- 
nect with  said  trunk  sewer,  shall  be  as- 
sessed the  outlet  tax  only,  as  prescribed 
in  Section  1.  But  this  privilege  shall  not 
render  said  propert.v  exempt  from  front- 
age tax  if  at  any  time  a  sewer  shall  be 
laid  in  conformity  with  the  general  sewer 
plan  along  said  property. 

5th.  If,  at  any  time,  it  shall  be  found 
for  the  interest  of  the  village  to  u.se  any 
sewer  already  constructed  at  private  ex- 
pense as  a  part  of  the  general  sewer  sys- 
tem, the  owner  or  owners  of  the  property 
or  properties  for  whose  benefit  said  sewer 
was  constructed,  shall  be  recompensed  for 
said  sewer  in  a  proper  amount,  but  the 
property  or  properties  thereafter  shall  be 
subject  to  the  same  assessments  as  any 
other  like  property  or  properties. 

The  committee  report  follows  the  prin- 
ciples generally  accepted  as  proper  in  dis- 
tributing sewer  assessments.  These  prin- 
ciples are  discussed  in  some  detail  in 
Municipal  Engineering,  vol  xv.  p.  215. 
and  vol.  xviii.  p.  252.  Other  shorter  art- 
icles may  be  interesting  also. 

A.  In  brief,  the  city  at  large  is  benefited 
by  the  sewers  in  that  its  sanitary  condi- 
tion is  improved  and  the  service  attracts 
business  and  residents,  or  at  hast  the  ab- 
sence of  the  sewers  would  repel  prospective 
new  citizens.  The  city  at  large  should 
therefore  pay  a  portion  of  the  cost  of  the 
entire  system.  This  portion  may  be  repre- 
sented by  the  cost  of  construction,  main- 
tenance and  operation  of  a  sewage  puri- 
fication plant  in  case  one  is  necessary. 

B.  The    presence   of   the   sewer   in    the 
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street  is  a  direct  addition  to  the  value  of 
the  property,  which  may  be  assumed  to  be 
proportioned  to  its  area,  especially  if  the 
sewers  carry  storm  water  as  well  as  sew- 
age. The  property  draining  directly  into 
"the  sewer  should  therefore  pay  a  part  in 
proportion  to  its  area. 

C.  Usually  the  outlet  sewers  are  con- 
structed before  the  whole  system  is  de- 
manded. In  such  cases  they  must  be 
made  large  enough  so  that  they  can  carry 
the  sewage  from  the  branches  when  they 
are  constructed.  A  portion  of  the  cost  of 
such  outlet  sewer  should  therefore  be 
assessed  on  the  whole  district  which  will 
ultimately  drain  into  it.  This  will  be  in 
proportion  to  the  area  also. 

D.  It  is  probably  true  that  an  improved 
property  gets  more  benefit  from  the  sewers 
than  one  which  is  not  improved.  Large 
users  are  certainly  more  benefited.  Some 
portion  of  the  cost  should  therefore  be  as- 
sessed in  proportion  to  the  value  of  the 
property  or  the  amount  of  use  made  of 
the  sewers  or  both. 

The  proportion  of  the  cost  to  be  as- 
signed to  each  of  these  assessments  is  dis- 
cussed to  some  extent  in  the  articles  re- 
ferred to.  It  will  vary  as  local  circum- 
stances vary  to  some  extent. 

Assuming  that  the  assessments  proposed 
in  the  committee  report  are  in  proper 
proportion,  its  first  item  provides  for  the 
classes  of  assessments  in  paragraphs  C 
and  D ;  that  in  the  second  item  for  B,  using 
frontage  instead  of  area,  which  is  exactly 
correct  if  all  lots  are  of  the  same  depth  ; 
the  third  item  seems  to  define  the  appli- 
cation of  the  assessments  to  fit  a  local 
condition  ;  the  fourth  item  provides  directly 
for  paragraph  C  in  case  of  local  sewers 
already  constructed  and  is  therefore  cor- 
rect ;  the  adjustment  for  previous  construc- 
tion by  private  parties  of  sewers  to  be 
taken  for  public  service  should  be  made 
so  that  the  private  owners  of  the  sewer 
will  have  paid  their  fair  share  of  the  cost 
and  shall  be  reimbursed  for  any  excess. 
Unfortunately  such  sewers  are  seldom  in 
shape  to  adopt  and  must  often  be  re- 
placed, in  which  case  the  property  may 
properly  be  required  to  pay  its  full  share 
of  the  cost  of  the  new  sewer,  the  old 
sewer  being  a  total  loss  to  them.  Some- 
times a  partial  rebate  may  be  equitable. 

Among  the  articles  of  interest  in  con- 
sidering this  question  are  the  following  in 
Municipal  Engineering,  not  all  of 
them  being  directly  applicable  to  the  de- 
tails: vol.  ix,  p.  242  ;  vol.  xii,  pp.  105,  154, 
184,  372  ;  vol.  xiii,  pp.  154,  372  ;  vol.  xiv, 
pp.  38,  313 ;  vol.  xv,  pp.  215,  322  ;  vol. 
xvii,  pp.  32,  33,  97  ;  vol.  xviii,  pp.  73,  247, 
252  ;  vol.  xxi,  pp.  82,  174  ;  vol.  xxiii,  p. 
168  ;  vol.  XXV,  pp.   257,  380. 


sions  of  the  subject  will  be  found  in  the 
volumes  of  Municipal,  Engineering.  The 
following  articles  give  more  or  less  in- 
formation on  the  subject. 

In  vol.  xxxvii ;  "Experience  With  Con- 
crete Sewers,"  p.  34 ;  "The  Destruction 
of  Concrete  by  Alkali,"  p.  112  ;  "Concrete 
Sewer  Pipe  for  Denver,  Col.,"  p.  203  ;  "Ar- 
ticles on  Effects  of  Acids  and  Alkalies  on 
Reinforced  Concrete,"  p.  183 ;  "Concrete 
and  Brick  Sewers,"  p.   253. 

In  vol.  xxxvi :  "Limestone  in  Concrete 
for  Sewers,"  p.  36  ;  "Durability  of  Con- 
crete Sewers,"  p.  108  ;  "National  Hydrau- 
lic Cement  Sewer,"  p.  182  ;  "Concrete  and 
Vitrified  Pipe  for  Sewers,"  p.   379. 

In  vol.  XXXV :  "Concrete  Sewer  Pipe," 
p.  102  ;  "Durability  of  Cement  and  Con- 
crete in  Sewers,"  p.  114 ;  "Concrete  and 
Brick  for  Sewers,"  p.  178  ;  "Effect  of  Al- 
kali Soils  and  Water  on  Concrete,"  p.  37  ; 
"Salt  and  Sea  Water  for  Mixing  Concrete," 
p.  381  ;  "Effect  of  Salt  and  Alkali  on  Con- 
crete," p.   3S5. 

In  vol.  xxxiv :  "Concrete  Sewer  Pipe," 
p.  358  ;  "Phenomena  of  the  Crushing  of 
Sewer  Conduits,"  p.  292. 

In  vol.  xxxiii :  "The  Testing  of  Clay 
and  Concrete  Pipes,"  p.  240. 

In  vol.  xxxii :  "Effect  of  Frost  on  Con- 
crete Pipe,"  pp.  247,  318  ;  "Cement  Sewer 
Pipe,"   p.    263. 

In  vol.  xxxi :  "The  Physical  Phenomena 
of  the  Penetration  of  Cement  by  Sea 
Salts,"  p.  54  ;  "Effect  of  Sulphur  in  Con- 
crete Aggregate,"  p.  447. 

In  vol.  xxx  :  "Effect  of  Sewage  on  Con- 
crete," p.  136  ;  "The  Decomposition  of  Ce- 
ments in  Sea  Water,"  p.  441. 

In  vol.  xxix :  "Experiments  on  Steel- 
Concrete  Pipes,"  p.   353. 

In  vol.  xxviii :  "Material  for  36-Inch 
Sewer,"  p.  233. 

In  vol.  xxvii :  "Cement  Sewer  Pipe,"  p. 
113. 

In  vol.  XV :  "Testing  Sewer  Pipes  of 
Cement  and  Clay,"  p.  257. 


Concrete  and  Clay  Products  for   Sewers. 

I  want  information  in  regard  to  con- 
crete sewers  as  compared  with  clay  prod- 
ucts. E.  J.  H.,  Chehalis,  Wash. 

Probably    the    fullest    unbiassed    discus- 


Infurniatinn   About    Cameron   Patents   on 
Sewage  Purification  Processes. 

I  shall  be  very  glad  if  you  can  find  for 
me  any  information  of  value  in  your  files, 
concerning  the  Cameron  patent,  and  espe- 
cially concerning  the  instances  of  the  prior 
art  tending  to  show  the  non-patentability 
of   the   Cameron   tank. 

G.   H.   C,  ,  Iowa. 

The  most  logical  explanation  of  the  de- 
cision of  the  Federal  Court  in  favor  of  the 
Cameron  patents  is  that  made  by  Prof.  A. 
Marston  in  a  paper  on  "Septic  Tank  Pat- 
ents" before  the  League  of  American  Mu- 
nicipalities, printed  in  Municipal  Engi- 
neering, vol.  XXXV,  p.  288.  There  in  an 
editorial  on  "The  Septic  Tank  Patent  Liti- 
gation" on  p.  311,  which  calls  attention 
to  a  tank  designed  by  the  writer  and 
built  some  years  before  the  Cameron  pat- 
ents were  applied  for,  and  suggests  the 
similarities  and  differences.  There  is  also 
an  editorial  on  "Septic  Tank  Patents  Sus- 
tained" in  vol.  xxxiv,  p.  94,  describing  the 
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tank  in  some  detail.  The  main  point  In 
the  decision  Is  stated  on  p.  107  of  the 
same  number  In  an  article  entitled  "Pat- 
ents on  Sewage  Piirllicatlon  Process  Sus- 
tained." Some  correspondence  on  the 
question  and  editorial  comment  thereon 
will  be  found  In  vol.  xxxiv,  p.  303,  In  "The 
Septio  Tank  Question."  References  to 
many  other  articles  on  the  process  will  be 
found  In  vol.  xxxvl,  p.  241,  In  an  article 
giving  "Information  About  Septio  Tanks 
and  Sedimentation  of  Sewage"  ;  also  in 
vol.  xxxlil,  p.  249,  and  vol.  xxxi,  p.  280. 


Methods  and   CoNt  of  Street   Cleaning:  and 
Sprinkling. 

Our  city  is  contemplating  the  cleaning 
and  sprinkling  of  its  paved  streets  by  con- 
tract, and  I  am  seeking  data  of  costs  per 
unit  of  1,000  yards  per  annum.  Can  you 
furni.sh  me  with  a  list  of  cities  in  Indiana 
doing  this  work  by  contract,  together  with 
tlie  cost  of  same?  I  do  not  know  of  any 
small   cities  contracting  such  work. 

W.  S.  F.,  City  Engineer,  ,  Ind. 

Can  our  readers  supply  the  desired  in- 
formation? That  from  small  cities  in  oth- 
er states  will  be  acceptable  for  there  are 
few  such  cities  in  Indiana  which  do  street 
cleaning  by  contract  and  street  sprinkling 
Is  usually  done  by  private  contract  with 
property  owners  or  tenants  rather  than  by 
city  contracts. 

The  city  of  Indianapolis  has  a  street 
cleaning  and  sprinkling  department  which 
does  the  work  for  the  entire  city.  For- 
merly it  was  done  by  contract  and  the 
figures  of  cost  are  given  in  an  article  in 
Municipal  Engineering,  vol.  xvi,  p.  384, 
street  cleaning  being  reported  to  cost  from 
19  cents  up  per  10,000  square  feet  each 
time  for  machine  cleaning  and  street 
sprinkling  $20  to  $45  per  10,000  square 
feet  of  street  per  season.  Figures  of  cost 
in  several  larger  cities  are  also  given. 

A  very  interesting  comparison  of  cost 
of  cleaning  streets  under  various  condi- 
tions will  be  found  in  vol.  xv,  p.  40,  show- 
ing the  effect  of  the  kind  of  pavement,  its 
condition,  amount  of  traffic,  presence  and 
condition  of  street  car  tracks  and  of  pave- 
ment between  tracks  and  character  of 
population  on  the  street.  Thus  wood,  brick 
and  asphalt  pavements  in  good  condition 
cost  about  the  same  to  clean,  and  the  cost 
increases  as  the  condition  becomes  bad 
up  to  40  per  cent  additional.  A  street 
with  dense  traffic  costs  up  to  250  per  cent 
more  to  clean  than  one  of  light  traffic. 
Street  car  rails  increase  the  cost  10  to  20 
per  cent.  Blocks  adjoining  unpaved  streets 
cost  100  per  cent  more  than  wholly  paved 
districts.  Estimates  of  cost  in  New  York 
city  are  based  on  these  percentages  of  in- 
crease and  an  observed  cost  for  keeping 
clean  asphalt  pavement  in  good  condition 
on  a  light  traffic  street  of  69  cents  per 
1.000  square  yards  or  76  2-3  cents  per 
10,000  square  feet  per  week. 

In  vol.  v,  p.  201,  is  an  article  comparing 
the  cost  of  hand  and  machine  sweeping 
and  flushing  in  Indianapolis,  giving  details 
of  labor  cost  and  all  items.  For  daily 
cleaning  by  hand  with  flushing  once  in  two 


witks,  the  cost  Is  computed  on  the  basis 
of  about  50,000  square  feet  per  man  at 
$1.50  per  day.  The  man's  labor  costs 
about  $50.25  per  10,000  square  feet  for  the 
season,  from  April  1  to  November  1.  Cart- 
ing off  the  sweepings  at  70  Vd  cents  a  load 
cost  $14.26.  Hand  tools.  Interest  on  plant 
and  renewals  cost  88  cents.  Flushing  15 
times  at  $20.75  each  cost  $11.79  and  the 
profit  to  the  contractor  at  15  per  cent  was 
computed  as  $12.00.  This  makes  the  to- 
tal cost  for  the  season  per  10,000  square 
feet  $92.18,  or  for  the  211  days  the  cost 
would  be  nearly  44  cents  per  10,000  square 
feet  for  each  cleaning,  or  a  little  over  38 
cents  not  including  the  flushing.  Machine 
cleaning  was  done  by  contract  at  that  time 
for  35  cents  per  10,000  square  feet  each 
sweeping,  but  this  liguro  was  reduced 
later  to  19  cents  and  still  later  to  16  or 
17  cents,  not  including  flushing.  It  will 
be  seen  that  the  cost  for  each  cleaning 
will  not  be  appreciably  increased  if  streets 
are  not  swept  more  than  two  or  three 
times  a  week,  provided  the  schedule  is  so 
arranged  as  to  keep  all  the  men  and 
teams  busy  every  day. 

In  vol.  xxxi,  p.  374,  is  an  article  on 
methods  and  cost  of  street  cleaning  which 
asserts  that  the  author's  observation  is 
that  cleaning  by  machine  costs  82 14  cents 
per  10,000  square  feet,  while  cleaning  by 
hand  costs  27  cents  and  by  flushing  costs 
35  cents.  This  in  the  face  of  the  fact  that 
many  contracts  have  been  let  for  machine 
sweeping  for  about  one-fifth  the  cost  above 
stated,  and  that  even  if  the  carting  must 
be  added  to  this  latter  cost  it  will  still  be 
scarcely  more  than  one-fourth  his  fig- 
ure. However,  there  is  great  variation  in 
cost  and  on  p.  437  of  the  same  volume  will 
be  found  a  statement  of  cost  of  street 
cleaning  in  Cleveland  by  day  labor  which 
gives  99  cents  per  10,000  square  feet  as 
the  cost  by  machine  sweepers  and  pick-up 
gangs,  47  cents  by  flushers  and  pick-up 
gangs,  and  22  cents  for  "White  Wings"  or 
hand  cleaning. 

Some  deductions  from  U.  S.  census  re- 
ports are  given  in  vol.  xxx,  p.  280.  The 
cost  varies  widely  in  the  cities  of  over 
100,000  population.  If  anomalously  small 
results  in  Kansas  City  and  large  results  in 
Baltimore  and  St.  Louis  are  omitted,  the 
cost  ranges  from  19  cents  per  10,000 
square  feet  in  Allegheny,  Pa.,  to  $1.71  in 
Providence,  R.  I.  The  average  is  59  cents 
and  Indianapolis  reports  33  1-3  cents. 
Other  tabular  statements  of  cost  will  be 
found  in  vol.  xxii,  p.  207,  and  vol.  xviii, 
p.    200. 

In  vol.  xxxiii,  p.  260,  is  an  abstract 
from  a  report  of  street  cleaning  in  Wash- 
ington, D.  C,  which  estimates  the  fair 
prices  for  hand  cleaning  to  be  22.8  cents 
per  10,000  square  feet,  and  for  machine 
cleaning  25.3  cents.  However,  by  asslgrn- 
ing  one  man  to  some  30,000  square  feet  of 
street  the  cost  of  hand  cleaning  was  kept 
down  to  21  cents  for  10,000  square  feet,  as 
reported  in  vol.  xxxiv,  p.  184. 

Hartford,  Conn.,  reports  in  vol.  xxi,  p. 
41,  that  the  pneumatic  sweeper  cleans  for 
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25.8  cents  per  10,000  square  feet,  the 
machine  broom  preceded  by  sprinkler  for 
33.8  cents,  and  the  cost  by  hand  is  55.9 
cents. 

In  Indiana  streets  are  swept  by  hand  in 
Crawfordsville,  Hunting-ton.  Lebanon,  La- 
fayette, Ligonier  and  Martinsville.  They 
are  swept  by  machine  in  Bedford,  Decatur, 
Kokomo  and  Richmond.  Fort  Wayne,  In- 
dianapolis, Soutli  Bend  and  Terre  Haute 
use  both  hand  and  machine  methods.  In- 
dianapolis, New  Albany  and  Richmond  use 
flushing  methods  also. 

The  latest  book  on  the  subject  is  Soper's 
"Modern  Methods  of  Street  Cleaning"  ($3) 
which  describes  the  methods  in  use  in 
large  foreign  cities  and  in  New  York. 

The  State  Board  of  Health  of  Ohio  is 
making  a  study  of  street  cleaning  and 
garbage  and  refuse  disposal  and  will  re- 
port its  findings  from  time  to  time,  in- 
cluding methods  and  cost  as  well  as  the 
sanitary  ciuestions. 


Garbage    Collection   in    Small   City. 

I  Should  like  to  get  a  little  information 
on  the  collection  of  garbage  and  ashes  in 
a  small  town,  where  the  work  has,  of 
necessity,  to  be  done  with  one  man  with 
a  horse"  and  cart  and  that  one  man  the 
only  fellow  who  is  not  afraid  to  tackle  the 
dirty  job,  and  usually  he  is  fit  for  nothing 
else.  Can  it  be  put  on  a  plane  to  induce 
better  handling  by  more  responsible  men 
where  the  funds  for  that  purpose  are  nec- 
essarily limited? 

H.,  Mayor,  ,  Ohio. 

As  stated  in  a  brief  article  on  this  sub- 
ject in  Municipal  EngineerinGj  vol. 
xxxvii,  p.  36,  little  has  been  done  in 
reducing  the  methods  of  garbage  collection 
and  disposal  to  standards  in  small  cities. 
The  article  contains  references  to  good 
articles  in  previous  volumes,  for  the  sub- 
ject has  been  discussed  frequently.  The 
series  of  articles  on  English  methods  of 
"Town  Scavenging  and  Refuse  Disposal" 
which  is  now  in  progress  will  give  some 
valuable  pointers.  So  will  the  other  ar- 
ticles which  appear  in  this  and  following 
numbers. 

The  point  to  emphasize  is  that  good 
work  can  not  be  expected  unless  the  proper 
compensation  is  given.  The  small  city  re- 
quires so  small  a  force  and  it  is  so  diffi- 
cult to  bring  the  citizens  to  proper  stand- 
ards of  preparation  of  material  for  re- 
moval that  it  is  not  easy  to  find  a  compe- 
tent man  who  will  be  willing  to  do  the 
work. 

A  new  garbage  crematory  suitable  for 
small  cities  is  described  in  the  January 
number,  vol.  xxxviii,  p.  63.  This  need  be 
operated  only  when  there  is  enough  garb- 
age on  hand  to  keep  it  busy  a  few  hours, 
and  if  located  and  designed  so  that  there 
will  be  no  nuisance  from  the  storage  of 
garbage  can  be  used  by  the  smallest 
towns. 

One  sugg-estion  is  that  the  city  council 
or  town  board  require  every  householder 
to  possess  himself  of  two  garbage  cans, 
with    covers,    of    prescribed    size    and    de- 


sign. One  of  these  will  be  carried  away 
by  the  garbage  collector  and  taken  to  the 
destructor  plant.  When  emptied  it  will  be 
carried  back  and  the  filled  can  taken  away 
in  its  place.  In  a  small  city  or  town  this 
plan  should  work  well.  It  would  reduce 
the  objectionable  features  of  g^arbage  col- 
lection to  a  minimum  and  would  provide 
a  storage  for  the  garbage  during  the 
hours  it  must  wait  for  the  whole  collec- 
tion to  be  made  and  the  destructor  started. 
The  labor  of  cleaning  and  returning  the 
cans  would  be  well  repaid  by  these  ad- 
vantages. 

The  principal  difficulty  would  be  to  edu- 
cate the  people  to  the  necessities  of  the 
case  and  to  require  the  supply  of  the 
cans  and  their  proper  use.  This  can  be 
done  by  judicious  action  of  the  Board  of 
Health. 

With  the  destructor  it  would  be  pos- 
sible to  carry  away  in  the  same  re- 
ceptacle all  the  waste  of  the  houses,  garb- 
age, ashes  and  combustible  refuse,  and, 
while  there  would  be  considerable  varia- 
tions, the  condition  of  the  collections  as 
regards  moisture  would  g^enerally  be  fa- 
vorable  to   ready   destruction. 

Will  our  readers  add  their  contribu- 
tions to  the  discussion  of  this  subject?  It 
needs  far  more  attention  than  it  has  here- 
tofore received,  especially  in  the  smaller 
places.  As  shown  in  Mr.  Morse's  paper 
before  the  American  Society  of  Municipal 
Improveinents  the  larger  cities  have  made 
material    advances   in   recent  years. 


Apparatus   for    Testing    Cement. 

Will  you  kindly  tell  me  where  I  can 
procure  a  Vicat  needle,  LeChatelier's  ap- 
paratus for  testing  for  specific  gravity 
and  sieves  Nos.   100  and  200? 

C.  A.  M.,  ,  Wash. 

Names  of  manufacturers  of  such  appa- 
ratus will  be  found  in  the  "Business  Di- 
rectory" published  in  eoch  number  of  Mu- 
nicipal Engineering  under  the  headings 
"Cement  Testing  Machinery"  and  "Test- 
ing Machinery." 


Relative    Cost    of    Municipal    Work    Done    by 

Day    Labor    and    B.v    Contract — 

A   Correction. 

The  writer's  attention  has  been  drawn 
to  a  statement  made  on  page  83  of  the 
February  issue  of  the  Municipal  Engi- 
neering under  the  caption  "Statistics  con- 
cerning the  day  laborer  forces  of  the 
sewer  departments  of  various  cities,"  the 
same  being  a  part  of  an  article  by  Harri- 
son P.  Eddy  of  Boston,  entitled  "Relative 
Cost  of  Municipal  Work  Done  by  Day 
Labor  and  by  Contract."  In  the  column 
headed  "Saturday  Half  Holidays"  he 
.Ltives  Holyoko  as  allowing  the  holiday. 
This  statement  is  an  error  or  misconcep- 
tion of  facts.  Holyoke  does  not  allow  its 
laborers  a  half  holiday  on  Saturday  with 
pay.  In  the  winter  time  the  men  work 
Saturday  afternoons  the  same  as  any  oth- 
er afternoon  ;  in  tlie  summer  time  the  men 
do  not  work  on  Saturday  afternoons,  but 
they  work  forty-eight  hours  during  the 
week,  and  the  time  is  so  made  up  that 
they    stop    work    at    12    or    12  :30    o'clock 
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Sntiinlny  noons.     This  nrrnngement  Is  al- 
lowiil   by   til.'  MasssKlinsctis  stnto  laws. 

The  writer  is  of  tlu>  opinion  tlint  nearly 
all  of  the  infortiintion  contained  in  the 
artlfle  was  Mfatlu-reil  in  lato  l!t07  or  early 
1008  and  tlie  conditions  existinp  at  that 
time  may  not  have  liei-n  the  same  as  exist 
today. 

Mad  the  reference  regarding  the  pay 
for  Saturday  half  holiday  been  made 
which  is  made  in  the  case  of  some  other 
cities  till-  table  in  ciuestlon  would  have 
lieen   nearer  cornet. 

I  should  like  to  iiKjuire  the  moaning 
of  the  headint;  of  the  two  columns,  the 
first  rtndinK  "Kate  of  Pay  Nominal  (Per 
Hour)  Cents"  and  the  next  column  read- 
ing "Rate  of  Pay  Actual  (Per  Hour) 
Cents." 

OsrAR   C    Tkrry. 

Asst.  Clerk,  Board  of  Public  Works, 

Hoi  yoke,   Mass. 

Tlie  table  referred  to  was  taken  by  Mr. 
Eddy  from  a  table  in  the  report  of  Met- 
calf  and  Kddy  to  the  Boston  Finance  Com- 
mission, and  the  latter  table  is  in  part 
correct  as  it  has  a  notation  to  the  effect 
that  Holyoke  laborers  work  48  hours  a 
week,  which  time  is  so  distributed  that 
they  have  a  Saturday  half-holiday,  but 
is  incorrect  in  that  it  does  not  distingxilsh 
between  winter  and  summer.  In  making 
a  transcript  for  the  article  in  the  Feb- 
ruary number  of  Municipal  Engineer- 
ing this  notation  seems  to  have  been 
omitted,  as  it  does  not  appear  in  the  blue 
print  of  the  table  used  as  copy  for  the 
artlc'e. 

The  fourth  column  of  Table  5  gives  the 
quoted  rate  of  pay,  being  the  daily  pay 
divided  by  the  nominal  lengtli  of  the  day 
In  hours,  given  in  the  third  column.  This 
Is  termed  the  nominal  rate  of  pay.  The 
actual  rate  of  pay,  given  in  the  fifth  col- 
umn is  obtained  by  dividing  the  pay  for 
a  week  by  the  number  of  hours  of  actual 
labor,  after  allowance  has  been  made  for 
half-holidays  or  other  customs  whereby 
laborers  are  paid  for  time  w^hen  they  are 
not  actually  at  work.  It  will  be  observed 
that  only  those  cities  named  in  the  table 
which  allow  Saturday  half-holidays  with 
pay  show  any  differences  between  the  fig- 
ures In  the  two  columns. 

A  communication  from  Mr.  Terry  in 
the  department  "From  Workers  in  the 
Field"  gives  further  details  about  the 
handling  of  the  labor  question  in  Holyoke. 


Paints    and    Waterproofing    for    Concrete. 

We  would  like  to  get  hold  of  a  paint  for 
painting  cement  floors  ;  also  a  water  proof- 
ing to  use  in  re.servoirs  that  can  be  ap- 
plied with  a  brush  while  the  walls  are 
damp.  Can  you  give  us  reference  to  anv 
firms  handling  this  class  of  goods  that  are 
strictly   all   right? 

A.,   Lincoln,   Xeb. 

Can  our  readers  give  any  information 
on  this  line?  With  reference  to  the  floor 
paint  there  should  be  more  information 
regarding  the  purpose  of  the  paint  and 
the  use  to  which  the  floor  is  to  be  put. 
The  writer  knows  of  no  waterproofing 
which  can  be  successfully  used  on  rese- 
voir  walls  in  the  manner  described. 


OrdiiiuiM'x   <;ii\i-riiiiiK   <'i-nhiiH   of   ('il.>. 

Can  you  supply  a  form  of  a  proper  or- 
dinance providing  for  taking  the  census 
of  a  city  of  the  fourth  cla.ss  for  tlie  pur- 
pose of  organizing  as  a  city  of  the  third 
class? 

R.   H,   D., .   Mo. 

Can  any  of  our  Missouri  readers  sup- 
ply tlie  Information  desired?  This  s<ems 
to  be  a  question   peculiar  to   that  state. 

A  brief  sketcli  of  the  terms  of  such  an 
ordinance  will  be  found  in  Municipal  En- 

GINEEKI.VG,    vol.    XXXVi,    p.    110. 


KxamlnatJons  for  City  Engineer. 

I  am  advised  that  you  have  from  time 
to  time  published  lists  of  questions  pre- 
sented to  applicants  for  imsitioii  as  dt.v 
engineer.  I  would  lil<e  to  see  questions 
submitted  to  enjrineers  for  cities  of  popu- 
lation from  10,000  to  30,000, 

R.  A.  W.,  Batavia,  X.  Y. 

I^nfortunately  there  is  nowhere  in  this 
country  any  provision  for  the  examina- 
tion of  candidates  for  city  engineer  In 
cities  of  the  size  mentioned,  so  that  no 
such  questions  have  ever  been  prepared. 
There  is  a  "Manual  of  Civil  Service  Ex- 
aminations for  Engineering  Positions  In 
Xew  York  City"  ($6),  but  these  examina- 
tions are  confined  to  subordinate  positions 
in  certain  departments  in  that  city.  The 
city  of  Ciiicago  also  has  such  examina- 
tions and  probably  sample  sets  of  ques- 
tions can  be  obtained  by  applying  to  the 
Civil  Service  Commission.  There  are  a 
tew  other  cities  and  a  few  states  which 
have  civil  servics  examinations,  but  they 
are  not  numerous  In  tills  country  and  none 
are  known  to  the  writer  in  cities  of  10,- 
000  to  30,000  population.  It  Is  not  un- 
common in  Great  Britain  and  Ireland  to 
hold  examinations  for  "positions  corre- 
sponding to  that  of  city  engineer,  even  in 
cities  or  borouglis  as  small  as  those  men- 
tioned, but  tlie  duties  and  the  conditions 
are  so  different  that  such  questions  would 
be  of  little  value  except  as  examples  of  the 
practice  in  other  countries. 

Municipal  Engineering  would  be  more 
than  pleased  to  see  some  better  method 
of  selecting  city  engineers,  and  to  have 
the  opportunity  to  publish  questions  ac- 
tually used  in  the  examinations  of  candi- 
dates for  such  positions. 


Oil   for   Fuel   I'nder   Boilers. 

Can  you  inform  me  through  the  columns 
of  your  valuable  magazine  where  I  can 
obtain  reliable  information  about  the  use 
of  crude  oil  for  fuel  under  boilers  for 
power  purposes? 

Would  like  to  know  what  style  or  con- 
struction of  burner  to  use,  and  how  boil- 
ers now  used  with  coal  for  fuel  can  be 
adapted  to  oil. 

W.  C.   B.,  Engineer,  ,   Kan. 

The  principal  books  on  this  subject  are 
Booth's  "Liquid  Fuel  and  Its  Combus- 
tion" ($8)  ;  Xorth's  "Oil  Fuel,  Its  Sup- 
ply, Composition  and  Application"  ($1.75)  ; 
and  Lewes'  "Liquid  and  Gaseous  Fuels" 
($2). 

Boyd's     "Petroleum,      Its      Development 
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and  Uses"  ($1)  and  Phillips'  "Fuels, 
Solid,  Liquid  and  Gaseous"  (80  cents) 
may  contain  something  of  value  in  this 
connection. 

English  books  on  the  subject  are  Hodg- 
ett's  "Liquid  Fuel"  (52.50)  ;  Clark  and 
Williams'  "Fuel"  ($1.50)  ;  and  Mills  and 
Rowan's  "Fuel  and  Its  Applications" 
($5). 


Where  to  Take  an  Bxaminatlon. 

Will  you  please  let  me  know  where 
would  '.>e  the  best  place  to  write  to  find  out 
where  I  could  undergo  an  examination  for 
inspector  of  stone  mason  work? 

F.  M.,  Pawling,  N.  Y. 

F.or  service  in  New  York  City  address 
the  Municipal  Civil  Service  Commission, 
299  Broadway,  New  York. 

For  service  with  New  York  State  ad- 
dress the  New  York  State  Civil  Service 
Commission,  Albany,  N.  Y. 

For  service  with  the  United  States  ad- 
dress the  United  States  Civil  Service  Com- 
mission, Washington,  D.  C. 

For  service  with  any  city  having  civil 
service  examinations  address  the  mayor 
with  the  request  that  he  refer  it  to  the 
proper  department. 


Plans    for   Municipal   Buildingrs. 

Will  you  kindly  furnish  me  with  the 
names  of  architects  who  issue  books  of 
plans   for   city   halls   and   churches. 

A.,  ,   N.  D. 

The  only  books  of  plans  for  city  build- 
ings and  churches  known  to  the  writer 
are  Crane's  "English  Country  Churches" 
($10  in  portfolio)  and  "Church  Building" 
($2.50)  ;  Clinch's  "Old  English  Churches" 
($2.60)  ;  Kidder's  "Churches  and  Chapels" 
($3)  ;  Kramer's  "The  What,  How  and 
Why  of  Church  Building"  (75  cents)  ; 
Valk's  "Modern  Church  Edifice  and  Its 
Plan"  ($1)  ;  Bicknell's  "Public  Buildings" 
($2.50)  ;  Palliser's  "Court  Houses,  Vil- 
lage, Town  and  City  Halls,  Etc."  ($2)  ; 
Keith's  "Architectural  Studies,  Churches" 
($2).  There  are  also  portfolios  and  books 
of   early  churches  and   cathedrals. 

Reference  may  be  made  to  the  "Busi- 
ness Directory"  under  the  heading  "Arch- 
itects," published  in  each  number  of  Mu- 
nicipal Engineering  for  names  of  men 
who   will    make   plans    for   such    buildings. 

Can  our  readers  refer  us  to  other  pub- 
lications of  the  desired  nature? 


Offlcera  of  State  Municipal  Leagrues. 

I  am  desirous  of  securing  copies  of  con- 
stitutions and  by-laws  of  Municipal 
Leagues  or  Mayors'  Associations  of  one  or 
more  States,  also  copies  of  proceedings  of 
their  conventions  in  full.  Can  you  advise 
where  I  can  secure? 

P.  Bentz,  Acting  Secretary, 

State  League  of  Municipalities  of  Utah. 

Address  the  following  officers  of  such 
organizations  for  the  desired  information 
and  documents : 

F.  C.  Highsmith,  Mineral  Wells,  presi- 
dent of  the  Association  of  Texas  Mayors. 


Harry  L.  Lusk,  New  Castle,  Pa.,  for  the 
League  of  Cities  of  the  Third  Class  of 
Pennsylvania. 

John  MacVicar,  Des  Moines,  la.,  secre- 
tary of  the  League  of  American  Munici- 
palities. 

Mayor  of  LaSalle  for  Illinois  Mayors' 
Association. 

Mayor  of  Atlantic  City,  N.  J.,  for 
League  of  New  Jersey  Seashore  Munici- 
palities. 

Frank  G.  Pierce,  Marshalltown,  secre- 
tary of  the  League  of  Iowa  Municipalities. 

C.  W.  Merrill,  Richmond,  secretary  of 
Municipal  League  of  Indiana. 

Lee  Combs,  Valley  City,  secretary  Mu- 
nicipal League  of  North  Dakota. 

Rhodes  Brown,  Columbus,  president  of 
League  of  Georgia  Municipalities. 

Lawton  F.  Hemans,  Mason,  president  of 
Leagne  of  Michigan  Municipalities. 

A.  C.  Crowder,  Mississippi  League  of 
Municipalities. 

Adolph  Roeder,  Orange,  president  of 
New  Jersey  State  Civic  Federation. 

W.  M.  Teague,  Montgomery,  for  Munici- 
pal League  of  Alabama. 


Books  on  Glass  Making. 

Could  you  inform  me  where  I  could  ob- 
tain a  book  on  the  manufacture  and  more 
especially  the  annealing  of  glass? 

T.  J.  B.,  Oroville,  Cal. 

Rosenhain's  "Glass  Manufacture"  ($2) 
is  a  hand-book  on  the  subject.  Powell, 
Chance  and  Harris's  "Principles  of  Glass 
Making"  ($1)  is  an  English  hand-book. 
"Recipes  for  Flint  Glass  Making"  ($4.50) 
may  be  of  interest. 


Books   for   Cit.v   Attorneys — Who   Pays 
Expense  of  Quarantine? 

What  single  work  do  you  consider  best 
guide  for  town  attorney?  Will  you  please 
give  me  your  opinion  on  the  following.  It 
became  necessary  a  short  time  ago  for  the 
local  board  of  health  to  quarantine  sev- 
eral houses  in  our  town  to  prevent  the 
spread  of  smallpox.  Many  of  those  quar- 
antined were  laboring  men,  dependent 
upon  their  labor  entirely  for  their  and 
their  families'  support.  When  quaran- 
tined they  were  deprived  of  their  support 
and  became  dependent.  Has  the  town 
board  a  right  under  present  law  to  fur- 
nish food,  board,  fuel,  or  any  other  neces- 
sary commodities  for  the  support  of  the 
parties  quarantined,  or  must  the  township 
trustee  take  care  of  the  parties? 

H.,  City  Attorney,  ,  Ind. 

The  best  work  for  city  attorneys,  espe- 
cially in  Indiana,  is  Thornton  on  Cities 
and  Towns,  which  was  prepared  by  an  In- 
diana lawyer,  and  so  gives  an  emphasis 
to  Indiana  conditions.  Other  good  books 
are  Dillon  on  Municipal  Corporations,  2 
volumes,  and  Elliott  on  Municipal  Cor- 
porations, a  small  book. 

Sec.  7,  of  chap.  144  of  the  Laws  of  1909, 
Indiana,  seems  to  make  it  the  duty  of  the 
town  board  acting  as  a  board  of  health  to 
pay  all  the  expenses  of  a  quarantine,  and 
the  subsistence  in  every  way  of  those 
quarantined,  if  they  are  prevented  from 
pursuing  their  occupations  is  evidently 
one  of  the  expenses  of  the  quarantine. 


FROM  WORKERS  IN 
THE  FIELD 

Practical  Points  from  Practical  People. 


Contributions  to  this  Department  are  Invited,  (live  Irom  your  experience  lor  the  benefit  of 
others.  No  matter  about  the  style  of  the  compo.sltlnn,  the  fact  Is  what  Is  uant'^d.  Use  the  Ques- 
tion Department  lor  what  you  want  to  know;  use  this  Department  for  what  you  can  tell  others. 


I  ilti-rinic    InliiUf    for    >\iiltT    Supply    from 
Kivcr. 

In  rolation  to  "I'-iltorinK  Intake  for 
Water  Supply  from  Ulver"  by  A.  S.,  page 
112,  February  Issue.  The  plan  proposed,  if 
adopted,  will  not  be  a  success.  The  area 
proposed  Is  not  sufflclent  to  give  the  re- 
quired amount  of  water,  and  if  they  try 
bacl<-flushlng  with  200  pounds  of  water 
pressure,  they  will  certainly  clean  every- 
thing. 

The  increase  in  suction  lift  due  to  this 
method  of  getting  water  will  prevent  them 
from  getting  a  sufficient  supply  during  the 
low  water  season  and  if  they  mix  the  raw 
river  water  with  the  Infiltered  water  they 
will  get  a  combination  that  will  give  them 
trouble. 

The  results  obtained  from  an  infiltering 
system,  when  properly  installed,  are  su- 
perior to  any  other  method  of  purification 
in  low  cost  of  installation  and  operation 
and  high  efficiency,  but  the  designer  must 
be  familiar  with  the  conditions,  or  the 
result  will  be  a  failure,  as  indicated  by 
past  experience. 

We  have  in  use  a  method  similar  to  the 
one  described  which  was  installed  under 
patents  granted  L.  E.  Smitli  of  Charles- 
ton, W.  Va. 

Asa  Williams, 
Chief  Engineer. 
Owensboro,   Ky.,  Water  Worlcs  Co. 

The  above  letter  was  submitted  to  A.  S., 
who  responds  as  follows : 

I  thank  you  very  much  for  your  atten- 
tion in  regard  to  arriving  at  proper  de- 
cision to  install  correct  filters  here  and  to 
give  me  Mr.  Williams's  opinion.  Mr.  Mar- 
tin, former  superintendent  of  Owensl)oro 
water  works,  an  intimate  friend  of  mine, 
has  been  in  correspondence  with  me  since 
some  time  about  this  question,  and  he  too 
advises  large  filter  area,  larger  distance 
from  shell  to  shell.  But  they  and  all 
others  who  put  out  natural  filters  never 
excavated  river  to  create  proper  material 
for  the  shells  to  draw  from.  I  claim  that 
3  feet  of  gravel  at  the  bottom  of  shells, 
then  5  feet  of  sand  and  3  feet  more  gravel 
on  top  even  with  river  bottom  wi(l  filter 
water  both  ways,  from  top  gravel  stratum 
as  well  as  from  bottom  gravel  stratum, 
making  it  a  natural  as  well  as  artificial 
filter  body. 


IZogardinff  the  flusliing  and  <  xciting  tlie 
filter  gravol-sand  body,  it  never  was  in- 
tended to  open  an  18-inch  valve  under  200 
pounds  pressure  wide  open  and  make 
trouble.  The  way  I  am  flushing  now  and 
for  twenty-eight  years.  I  open  an  8-lnch 
flushing  valve  in  pump  well  and  let  her  go 
— through  strainer  openings — but  in  the 
filter-suction  only  an  opening  of  valve  gate 
not  over  4-lnch  or  ono-lialf  of  8-inch  di- 
ameter would  be  used  for  flushing  pur- 
poses, and  the  water,  by  the  time  it  would 
rush  through  450  feet  of  18-inch  pipe  and 
then  divide  itself  in  ten  shells,  would  not 
be  able  to  make  much  trouble,  would  it? 
So  there  need  be  no  fear  as  to  that. 

Now,  then,  if  I  have  very  ample  filter 
area  and  a  surplus,  the  filtered  water  never 
can  be  lower  in  suction-filter  line  than  the 
river  level,  hence  no  use  running  old  suc- 
tion. But  if  I  had  to  do  so,  from  some 
cause  or  necessity,  I  can  flusli  every  foot 
of  fourteen  miles  of  main,  when  filtered 
water  is  again  pumped.  And  before  pump- 
ing filtered  water  again,  after  using  raw 
water,  I  can  empty  the  basins  completely 
without  trouble,  flush  out  raw  water  at 
eight  dead-end  flushing  stations  which  I 
put  in  to  blow  out  mud.  By  1911  I  will 
have  every  iota  of  investigation  sifted. 

By  the  way,  when  the  Ohio  river  is  ex- 
tremely low,  to  make  25-foot  lift  from  low 
water  to  discharge  valves  of  pumps,  the 
water  then  is  hard,  all  spring  water,  clear 
as  crystal,  and  the  filtered  water  during 
the  year  must  bo  the  same  hard  water,  so 
how  could  the  combination  injure  the  qual- 
ity? I  am  sure  of  this,  have  watched  it 
for  years ;  at  that  time  both  waters  will 
be  alike,  and  if  this  low  water  quality 
ever  had  made  a  bad  combination  hereto- 
fore, mixing  with  rising  soft  water  when 
rain  comes,  it  would  have  been  found  in- 
jurious in  twenty-eight  years.  The  hard 
water  every  year  must  mi.x  with  the  soft 
water  wlien  river  rises  after  rains. 

A.  S..  ,  Ky. 


Asphalt  Repairs  ir  Marlon,  Ind.,  in  1909. 
To  the  Editor  of  Municipal  Engineering: 
Sir — I  herewith  send  data  on  our  as- 
phalt repair  work  for  the  season  of  1909. 
While  not  quite  satisfied  with  the  showing 
made,  it  may  be  of  interest  to  those  hav- 
ing this  kind  of  work  to  do. 
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For  data  on  plant  equipment  I  would  re- 
fer you  to  former  data  in  Municipal  Ex- 

GINEERING,   VOl.    XXXVi,    p.    182. 

Before  beginning-  1909  work  I  had  a  new 
bottom  put  in  the  Hooke  pan,  also  enlarging 
same,  and  Instead  of  turning  out  14  2-3  cu. 
ft.  of  loose  mixture,  as  in  season  1908,  we 
turned  out  16  5-6  cu.  ft.  of  loose  mixture 
per  batch.  This  should  have  increased  our 
output  as  well  as  decreasing  labor  ex- 
pense, but  instead  of  using  the  "Acme" 
asphalt  (as  in  season  1908)  we  used  a 
different  brand  of  cement  which  took  about 
25  per  cent,  more  asphalt  for  the  same 
amount  of  mixture,  not  only  adding  to  the 
material  expense,  but  it  took  quite  con- 
siderable longer  time  to  mix  a  batch  than 
had  we  used  the  "Acme"  asphalt. 

Total  cost  of  labor  and  material,  $1,- 
486.07. 

You    will    observe    that    we    used    stone 


increase  somewhat.  Our  work  consisted 
of  smaller  patches  in  general  than  in  sea- 
son of  1908.  This  caused  the  labor  ex- 
pense to  increase,  as  when  many  small 
patches  were  made  in  succession  the  gang 
at  the  plant  would  be  compelled  to  hold 
back  their  work  waiting  on  the  men  on  the 
street  to  prepare  places  to  receive  ma- 
terial. The  accompanying  table  gives  the 
results  in  detail.  T.  E.  Petrie, 

City  Engineer  and  Street  Supt., 

Marion,  Ind. 

This  table  includes  entire  season's  work. 

Total  cost  of  asphalt  plant,  S625. 

Depreciation  on  plant  at  10  per  cent,  per 
annum,  $62.50. 

Interest    on    plant    Investment    at    6    per 
cent,  per  annum,  $37.38,  or  $1.15  per  day. 

Cost   per   square  yard,   average   depth   2 
inches,  $1,024. 

Cost  per  cubic  foot,  52%  cents. 
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dust  as  a  filler,  whereas  in  1908  we  used 
Portland  cement  as  a  filler.  This  should 
reduce  material  expense.  We  used  Port- 
land cement  as  top  covering  only.  You 
will  observe  that  our  fuel  did  not  cost  as 
much  as  in  1908,  yet,  owing  to  the  longer 
time  required  in  mixing  a  batch,  it  took 
more  fuel  per  batch.  The  same  number  of 
men  were  employed,  there  being  but  one 
new  man  as  an  exchange  from  the  gang 
of  1908.  The  men  were  not  as  energetic 
in  trying  to  push  the  work  as  they  were 
in  1908,  which  caused  the  labor  expense  to 


a  Rained,  burned  asphalt,    b  Moved  plant, 
c  Finished  street. 


Preserving  the  Trees. 

That  the  cities  and  towns  of  Pennsyl- 
vania are  awakening  to  the  importance  of 
shade  tree  commissions  and  the  proper 
care  of  shade  trees  on  the  highways  of  the 
borough  is  apparent  to  any  one  who  keeps 
in  touch  with  municipal  developments  in 
the  various  cities  of  the  commonwealth. 
One  of  the  first  in  Western  Pennsylvania 
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to  take  ii|>  tlio  work  of  iminlcipal  Improve- 
ment in  a  systematic  manner  was  the 
borough  of  lOast  W'aslilnBton,  a  residence 
suburb  adjoining  Washington,  Pa.  Bur- 
gess W.  V.  Warnt"  has  bt-i-n  Instrumental 
In  having  the  ordinance  passed  through 
the  East  Washington  council  which  pro- 
vides for  a  commission  of  three  men  to  be 
known  as  the  shade  tree  commission,  to 
have  full  control  and  care  of  the  shade 
trees  on  the  thoroughfares  of  the  borough. 

This  commission  has  exclusive  custody 
and  control,  power  to  plant,  set  out,  re- 
move, protect  and  care  for  all  trees  on  the 
highways.  D.  W.  Myers.  J.  W.  Emery  and 
\V.  R.  Mcllvalne,  all  public-spirited  citi- 
zens, who  will  serve  without  compensation, 
have  been  named  on  the  commission  and 
assumed  their  duties  on  the  first  day  of 
February. 

The  actions  taken  by  the  burgess  and 
town  council  are  being  met  by  the  ap- 
proval of  the  citizens,  and  It  is  evident  that 
all  possible  means  will  be  given  to  make 
East  Washington  one  of  the  prettiest  bor- 
oughs of  homes  in  that  part  of  the  country. 


Defects  in  Springfleld  Water  Works. 

In  an  address  before  the  Chamber  of 
Commerce  of  Springfield,  111.,  Willis  J. 
Spaulding,  the  superintendent  of  the  water 
work,  gave  a  strong  presentation  of  the 
defects  in  plant  and  in  management  which 
he  has  found,  from  which  the  following 
extracts  are  taken.  Many  cities  are  labor- 
ing imder  the  same  difficulties,  either 
through  ignorance  or  negligence,  and  Mr. 
Spaulding's  strictures  will  apply  to  them 
as  well  as  to  Springfield. 

The  City  of  Springfield  owns  a  water 
wopks  system  worth  perhaps  one  and  one- 
half  million  dollars,  involving  the  welfare 
of  60,000  people  and  immense  real  estate 
values.  I  am  proud  that  the  city  owns  it. 
I  believe  the  city  ought  to  own  it,  and  I 
have  faith  that  the  city  can  manage  it.  It 
Is  my  ambition  to  vindicate  and  prove  that 
faith. 

Early  last  summer  we  discovered  a 
large  quantity  of  water  from  the  river  was 
finding  its  way  directly  into  the  galleries. 
We  set  to  work  immediately  and  repaired 
this  leak.  We  then  had  good  water  for 
about  two  weeks,  when  the  supply  from 
the  galleries  became  insufficient,  making 
It  necessary  to  open  the  emergency  in- 
takes, which  of  course  polluted  the  whole 
supply,  making  the  water  off  color  and  also 
unwholesome. 

As  near  as  could  be  estimated  the  sup- 
ply from  the  galleries  w-as  about  one  mil- 
lion grallohs  per  day  short  of  require- 
ments. How  to  make  good  this  shortage 
was  our  next  problem.  We  hope  to  ac- 
complish this  by  extension  of  the  galleries, 
which  has  already  been  started. 

Our  Income  Is  sufficient  to  maintain  a 
plant  as  fine  as  any  in  the  State,  but  the 
funds  have  not  been  spent  in  building  up 
the  plant,  but  are  continually  diverted 
from  their  proper  use.  Last  year  about 
this  time  $37,000  was  diverted  from  the 
water   fund    to    the   general    fund,    leaving 


the  department  $42,800  in  debt.  This  was 
Illegal,  but  nevertheless  It  was  done.  The 
pumps  and  other  equipment  at  the  river 
were  not  only  found  to  be  badly  run  down, 
but  were  In  a  dangerous  condition.  We 
have  no  storage  resi-rvolr  to  fall  back  on, 
but  receive  our  water  supply  directly  from 
the  pumps,  so  that  it  is  necessary  to  keep 
going  twenty-four  hours  every  day. 

Under  such  circumstances,  ordinary  pru- 
dence demands  that  all  pumping  equip- 
ment be  in  duplicate  at  least,  and  that  it 
bo  the  best  that  money  can  buy.  When  I 
took  charge,  the  city  was  depending  on 
one  pump  which  had  been  in  continuous 
service  for  about  ten  years.  It  was  known 
to  be  badly  in  need  of  repairs,  but  It  could 
not  be  relieved  from  duty  long  enough  to 
permit  overhauling.  It  stopped  going  one 
day  during  the  month  of  July,  and  the 
plant  was  tied  up  except  for  one  small 
pump,  which  was  entirely  Inadequate.  The 
city  was  in  danger  from  fire,  and  all  water 
users  were  In  more  or  less  trouble.  In  an 
adjoining  building  was  an  old  pump,  in- 
stalled in  1876.  which  had  not  been  in  use 
for  many  years.  To  avoid  another  such 
calamity  we  took  this  apart  and  put  it  in 
good  repair.  We  had  to  do  this  in  direct 
violation  of  the  orders  of  the  council.  This 
gave  us  two  small  pumps  available  for 
service  which  would  carry  the  city  in  case 
of  emergency.  Having  these  pumps  in  re- 
serve, we  next  proceeded  to  overhaul  the 
big  pump. 

After  taking  it  apart  a  remarkable  situ- 
ation was  found  in  one  of  the  steam  cylin- 
ders. The  main  valve  in  this  cylinder  was 
placed  in  position  backwards,  so  that,  in- 
stead of  opening  and  closing  as  it  was  de- 
signed to,  it  remained  open  continuously, 
letting  the  steam  pass  by  without  control, 
making  it  ineffective  and  useless.  This 
was  adjusted  and  all  worn  and  weak  parts 
were  replaced,  and  when  the  work  was 
completed,  which  required  about  thirty 
days,  we  had  a  pump  that  was  practically 
as  good  as  new  in  every  way. 

To  compare  the  efficiency  of  this  pump 
after  being  repaired  with  what  it  had  been, 
we  weighed  the  coal  and  found  that  where 
we  formerly  burned  an  average  of  nine- 
teen tons  per  day  we  are  now  burning 
about  thirteen  tons,  thus  showing  a  saving 
of  six  tons  of  coal  per  day,  equivalent  to 
$7.80,  or  about  $2,800  per  year.  However, 
a  portion  of  this  saving  is  due  to  the  re- 
moval of  scales  from  boilers  and  other 
boiler  room  economies. 

The  new  contract  made  by  our  present 
mayor  shows  a  large  saving  In  the  pur- 
chase price  of  the  coal  as  compared  with 
what  was  formerly  paid.  These  savings 
will  reduce  our  coal  bill  about  $4,500  an- 
nually, or  about  45  per  cent.,  and  I  am 
quite  sure  that  further  economies  In  the 
use  of  fuel  are  possible. 

We  now  have  three  pumps  in  good  re- 
pair, ready  for  se^^•ice,  with  a  combined 
capacity  of  fifteen  million  gallons  daily. 

We  spend  about  $40,000  per  year  on  our 
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distribution  system,  which  employs  any-  • 
where  from  ten  to  fifty  men  laying  new 
mains,  keeping  services,  hydrants  and 
mains  in  order,  etc.  We  are  improving 
the  efficiency  in  this  division  by  the  intro- 
duction of  modern  business  methods.  I 
am  absolutely  certain  that  the  water  de- 
partment can  lay  its  mains,  all  things  con- 
sidered, as  cheap  as  any  responsible  con- 
tractors will  do  it,  and  do  the  work  better, 
notwithstanding  that  our  men  work  eight 
hours,  while  theirs  work  nine  or  ten. 

Our  average  daily  pumpage  is  five  mil- 
lion gallons.  About  one-half  million  gal- 
lons are  free  and  about  two  millions  are 
wasted,  w^hich  at  the  present  price  we  get 
for  water  is  worth  about  $250  per  day,  or 
nearly  $100,000  annually.  Thus,  of  the 
five  million  gallons  pumped,  only  two  and 
one-half  million  gallons  are  legitimately 
used  and  paid  for.  So,  in  fact,  we  have 
the  water  supply  already,  if  we  could  keep 
it  from  slipping  away  from  us. 

By  metering  all  services  this  waste  wa- 
ter (or  most  of  it)  can  be  saved  and 
turned  into  pay  water,  supplying  the  con- 
sumers. As  fast  as  this  waste  is  put  to 
earning  revenue  it  will  relieve  the  present 
water  consumers  of  a  burden  they  are  now 
carrying,  making  it  possible  to  make  a 
general  reduction  in  rates  of  fully  one- 
third. 

One  objection  made  to  meters  is  that 
sewers  will  become  clogged  and  sanitation 
bad.  I  questioned  thirty  or  more  metered 
cities  on  this  point.  None  of  them  experi- 
ance  any  such  difficulty. 

Where  meters  are  in  use,  each  consumer 
will  watch  his  plumbing  and  keep  it  in  re- 
pair. As  an  example,  a  consumer  some 
time  ago  complained  that  there  was  no 
pressure,  and  that  there  had  been  none 
for  a  year  or  more.  On  examination  we 
found  that  nearly  all  the  water  from  his 
service  was  running  into  the  sewer  on  ac- 
count of  bad  plumbing,  leaving  so  little 
that  there  was  no  pressure  to  be  had.  Had 
this  service  been  metered,  it  would  have 
shown  a  waste  of  about  $15  per  month,  or 
$180  per  year,  and  would  have  been 
promptly  repaired.  The  department  was 
receiving  about  $12  per  year,  showing  a 
loss  of  $168. 

If  our  pre»cnt  wasteful  methods  are  still 
to  be  pursued,  large  development  projects 
should  be  started  at  once.  The  mains 
from  the  works  to  the  city  are  inadequate, 
resulting  in  a  loss  of  pressure  which  is  be- 
coming serious.  We  are  sometimes  unable 
to  deliver  water  to  the  third  floor  of  ordi- 
nary buildings.  At  least  one  large  pump 
must  be  added  and  provisions  must  be 
made  for  a  large  increase  in  the  supply 
from  the  galleries  or  other  source.  This 
means  an  expenditure  of  from  two  to  three 
hundred  thousand  dollars.  For  the  water 
department  to  enlarge  its  plant  and  in- 
crease supplies,  without  conserving  what 
it  already  has,  is  misusing  good  money  by 
adding  waste  to  waste.  By  adoption  of 
meters,   we  can  actually  reduce  the  daily 


pumpage  in  the  face  of  an  increasing  pop- 
ulation, and  put  off  the  greater  part  of  the 
investment  referred  to  until  Springfield 
has  passed  100,000  in  population. 

I  now  wish  to  call  your  attention  to 
some  gross  inequalities  in  the  rates 
charged  for  water.  Our  rates  are  based 
on  quantity  consumed,  beginning  at  2  5 
cents  per  1,000  gallons  to  the  small  con- 
sumer, and  grading  down  to  6  cents  per 
1,000  gallons  to  the  largest  consumer. 
Thus  the  small  consumer  pays  400  per 
cent,  more  than  the  large  consumer. 

It  is  common  in  selling  goods  to  make  a 
price  reduction  in  proportion  to  quantity. 
However,  such  discounts  rarely  exceed  50 
per  cent.,  except  where  prices  are  arbi- 
trarily fixed  by  public  service  corpora- 
tions, or  where  monopoly  is  unrestrained. 
When  one  consumer  pays  6  cents  and  the 
other  pays  2  5  cents  for  1,000  gallons  of 
water,  the  idea  would  naturally  suggest 
itself  that  the  department  must  be  either 
losing  money  at  6  cents  or  making  an  ex- 
orbitant profit  at  25  cents.     Both  are  true. 

It  costs  at  least  8^4  cents  per  1,000  gal- 
lons to  meet  fixed  charges  and  other  ex- 
penses of  the  water  department,  or  prac- 
tically 2 14  cents  more  than  the  present 
minimum.  At  the  same  time,  2  5  cents 
per  1,000  is  in  most  cases  unfairly  high, 
and  is  made  necessary  because  some  con- 
sumers pay  too  little. 

Through  our  water  rates,  as  at  present 
applied,  we  are  losing  about  $5,000  per 
year  on  a  few  large  consumers  (eleven  in 
all)  and  are  charging  the  small  consum- 
ers enough  extra  to  make  good  the  loss. 
That  is  to  say,  we  are  arbitrarily  taking 
that  amount  of  money  from  one  class  of 
customers  and  giving  it  to  another  class. 

It  will  be  argued  that  most  of  the  water 
works  expense  consists  in  fixed  charges, 
and  therefore  it  is  an  advantage  to  the 
department  to  sell  water  to  some  consum- 
ers at  a  price  that  will  cover  a  portion  of 
these  fixed  charges  even  though  too  low 
to  cover  all.  This  argument  can  hold  good 
only  where  it  can  be  shown  either  that  we 
have  the  water  in  surplus,  that  any  higher 
price  would  drive  away  consumers,  or  that 
it  would  discourage  industry.  Now,  we 
have  no  surplus  of  water  available  at  the 
present  time. 

Eight  cents  per  1,000  gallons  is  not  a 
high  price  for  water,  and  will  not  lose  the 
department  any  business.  It  will  not  dis- 
courage factories,  because  none  of  them 
get  the  6-cent  rate  ;  most  of  the  factories 
pay  double  that  amount.  Those  who  regu- 
larly get  the  6-cent  rate,  or  a  rate  under  8 
cents  per  1,000  gallons,  are  five  steam  rail- 
way companies,  the  Utilities  Company,  the 
State  capitol,  two  ice  plants,  the  brewery 
and  one  hotel.  I  do  not  think  any  of  these 
would  consider  themselves  as  infant  indus- 
tries, which  the  other  water  consumers 
are  called  upon  to  assist  through  charity 
to  the  extent  of  $5,000  per  year. 

While  it  is  true  there  are  some  cities 
where  the  miuiuium   charge   is   6   cents  or 
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even  less,  the  rate  in  those  cities  may  bo 
suflflcient  on  account  of  the  cost  of  pro- 
duction being  less.  In  375  cities  the  aver- 
age minimum  is  9.2  cents  per  1,000  gal- 
lons. In  150  cities,  nearly  the  size  of 
Springfield,  and  larger,  the  average  min- 
imum is  8.2S  cents.  These  cities  have  not 
been  selected,  but  are  taken  at  random. 
In  Chicago  the  rate  was  recently  raised 
from  5  to  7  cents  because  it  was  found  the 
water  department  was  losing  money.  The 
minimum  at  St.  Louis  is  8  cents  ;  Minne- 
apolis, 8  cents;  Cincinnati,  10  cents;  Roch- 
ester. N.  Y.,  14  cents;  New  York  City,  13.3 
cents;  Boston.  10.6  cent.s.  In  1902  Daniel 
W.  Mead,  acting  as  consulting  engineer, 
advised  that  our  lowest  meter  rate  should 
not  be  less  than  8  cents  per  1.000  gallons, 
as  conditions  here  would  not  warrant  it. 

I  believe  that  the  minimum  rate  should 
be  made  8  cents  instead  of  6  cents,  and 
that  a  sweeping  reduction  of  10  per  cent, 
should  be  made  on  all  meter  rates,  condi- 
tioned on  the  bills  being  paid  on  or  before 
the  20th  of  the  month  in  which  they  are 
due,  but  the  net  sum  received  by  the  de- 
partment after  deducting  the  10  per  cent, 
should  in  no  case  be  les  sthan  8  cents  per 
1,000  gallons. 


The  Engineer  as  Municipal   Reformer. 

To  the  Editor  of  Municipal  Exgixeerixg  : 
Sir — The  value  of  the  engineer  as  ,a 
municipal  reformer  is  getting  a  somewhat 
amusing,  though  also  an  instructive  illus- 
tration at  the  hands  of  the  new  mayor  of 
Boston.  Mayor  Fitzgerald  captured  the 
administration  of  the  "reformed"  city 
charter  from  the  reformers,  and  he  now 
takes  an  unusual  course  of  action  by 
by  putting  in  force  one  of  the  recommen- 
dations of  the  late  Finance  Commission, 
which  he  himself  appointed  two  years  ago, 
and  of  whoso  criticism  he  was  the  most 
conspicuous  target.  Metcalf  and  Eddy, 
consulting  engineers  to  the  Finance  Com- 
mission, in  one  of  their  many  reports  took 
up  the  waste  of  water  b.v  the  city  depart- 
ments, which  were  not  charged  for  their 
use  of  water.  Mayor  Fitzgerald,  in  his 
order  just  issued,  quotes  their  figures  as 
to  the  waste,  and  the  resulting  deficit  to 
the  Water  Department,  and  requires  each 
department  hereafter  to  pay  for  the  water 
it  uses.  Metcalf  and  Eddy  estimated  that 
the  actual  waste  of  water  reached  an 
annual  total  of  $25,000,  while  the  loss  of 
revenue  to  the  Water  Department  was  set 
at  over  $300,000.  Mayor  Fitzgerald  quotes 
the  engineers'  figures  and  adopts  their 
recommendation.  The  value  of  expert  in- 
vestigation of  city  affairs  could  hardly  be 
better  demonstrated.       S.,  Boston,  Mass. 


March,   1909,  the  date  It  began  operations, 
to  January  1,  1910. 

Leo.vaud  S.  Leart,  Chief  Bookkeeper 
of  Board  of  Public  Works, 

San  Francisco,  Cal. 

Similar  work  done  on  Market  street  by 
private  contract  cost  lG',/>  cents  per  square 
foot.  The  .saving  made  by  the  plant  is 
therefore  $97,558  during  the  time  covered 
by  the  report. 


COST  OF  OPERATING  SAN  FRANCISCO'S 

MUNICIPAL  ASPHALT  PLA.NT  FROM 

MARCH  1.  ISHXt,  TO  .JANUARY  I,  1910. 


Cost   of    Operating    San    Francisco's    Asphalt 
riant. 

To  the  Editor  of  Municipal  Engineerino  : 
Sir — Enclosed  you  will  find  cost  of  op- 
erating our  municipal  asphalt  plant  from 
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Handling;  Day  tabor  in  Ilulyoke,  Mass. 

To  the  Editor  of  Municipal  Engineering: 
Sir — The  methods  used  by  this  city  in 
handling  day  labor  do  not  differ  materially 
from  the  methods  employed  by  contractors 
in  so  far  as  the  writer  is  aware. 

All    of    our   outdoor   work   is   under    the 
direction  of  the  superintendent  of  outdoor 
work,     who     works     directly     under     the 
board.     He  has  chai-ge  of  all  departments 
except    water    works,    parks    and      public 
buildings ;    in    other   words,    he    has    direct 
supervision    over    the    removal    of    refuse 
and  garbage  from  residences  and  business 
blocks,     the     care     and     maintenance     of 
streets,   ways  and  bridges,   which  includes 
the  building  of  sidewalks,  repairing  streets 
and  bridges,  and  the  sprinkling  of  streets. 
The  charge  for  the  worlc  is  returned  to 
this    ofiice    on    sheets    similar    to    the    one 
enclosed.      The    time    for    the    men    is    re- 
turned  on  a   time  sheet,   a  copy  of  which 
is  enclosed  herewith.     The  job  time  sheets 
are    numbered    on    the    black    line    in    the 
upper   right-hand   corner ;    the   department 
is    stamped    on    the    line    after    the    word 
"Department."      The    week    ending    is    in- 
serted  on    the   proper   line,    and   the   blank 
lines  after   the   word    "work"   are   so   that 
the     timekeeper     can     properly     designate 
what  the  work  is.     The  day  of  the  month 
is   inserted   in   the   proper   column  and   the 
name   of  the   foreman   for  whom  the   men 
work.      On   the  job  time   sheets  no   names 
are    inserted.      The    blackface    figures    are 
the  rates  per  hour  paid.     For  illustration, 
the  column   headed   25    is   for   men   receiv- 
ing 25  cents  an  hour  or  $2  per  day.     The 
37 1/2    ce^ts   column   is  used  for  .skilled   la- 
borers,   for   masons'   tenders,    engineers   of 
rollers    and    some    other    workmen.       The 
column  26%    represents  the  wage  scale  of 
$2.14    a    day    for    eight    hours,    practically 
$15  per  week.     This  rate  of  wages  is  paid 
to  the  drivers  of  teams  owned  by  the  city. 
The    50-cent    column    is    now    obsolete    and 
should    read    56^/4,    which    I    have   inserted 
above  this  column,  and  is  used  for  teams 
hired  by  the  city.     This  represents  a  wage 
scale    of    $4.50    per    day    of    eight    hours. 
The    40-cent    rate    is    obsolete-  and    should 
read  40%,  representing  the  rate  paid  some 
of  the  foremen.     I  have  noted   this  above 
the  figures  on  the  sheet ;  this  represents  a 
wage  scale  of  $.25  per  day  of  eight  hours. 
The  34%   represents  a  wage  scale  of  $2.75 
a  day  and  is  paid  to  carpenters.     The  61 14 
column     represents    the    wages    paid    per 
hour    to    bricklayers    and    masons.       The 
281^     column     is     $2.2  5     per    day    paid    to 
some   of    the   skilled   and   permanent    men, 
men    whom    we    keep    at    work    the    year 
around.      These    men    being    familiar   with 
the  various   departments,   are   called   upon 
in   storms   to   care   for  certain   sections   of 
the   city.      The   rate   18%    repre.sents   $1.50 
a  day   paid   to   women   scrubbers  or  c'ean- 
ers  in  our  public  buildings  ;  also  this  rate 
is  paid  occasionally  for  single  horses  hired 
by    the    board   without    drivers.      We   have 
one  or  two  men  whom  we  pay  311/4   cents 
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or  $2.50  a  day;  tluse  are  piactlcal,  skilkil 
workmen.  The  rate  of  wanes  in  Holyoke, 
as  paid  by  the  city  of  Ifolyokc,  is  about 
the  same  as  Is  paid  by  contractors  or 
other  large  employers  of  labor. 

The  total  number  of  hours  which  each 
foreman  has  on  a  particular  Job  on  any 
particular  day  is  simply  entered  in  the 
proper  column,  and  the  sheet  may  contain 
the  returns  on  that  job  from  .several  fore- 
men, so  that  at  the  end  of  the  week  the 
total  of  the  columns  represents  the  total 
number   of   hours   of   labor   that   has   been 
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expended   upon  any   Jub  during   that   week 
by  all   of  the  workmen   In   our  employ. 

I  should  bo  very  glad  to  answer  more 
in  detail  any  fiu.stlons  that  you  might 
like  to  ask,  but  this  In  brief  cov.rs  the 
general  ..utilne  of  tlie  way  that  our  time 
is  made  out.  Obcak  C.   I-'krry. 

Assistant    Clerk    Board    of    Public    Works, 

Holyoke,  Mass. 


Concrete    Boundary    Monument h. 

Concrete  is  now  generally  recognized  as 
a  cheap  and  eminently  satisfactory  sub- 
stitute for  granite  for  u.se  as  boundary 
monuments.  The  following  details  of  con- 
struction and  cost  are  tliorefore  of  inter- 
est. They  are  drawn  from  the  report  of 
Leonard  Metcalf,  civil  engineer,  Boston,  to 
Kennebec  Water  District,  Watf-rvilie,  Me., 
and  relate  to  an  exceptionally  fine  piece  of 
work  done  under  Mr.  Metcalf's  direction  In 
connection  with  the  China  Lake  water 
supply. 

These  monuments  were  built  upon  the 
ground  in  post  holes  5  feet  or  more  In 
depth  and  In  forms,  either  flush  with  the 
ground  In  meadows  and  pastures,  or  about 
1  foot  above  the  surface  of  the  ground 
along  fence  and  property  lines.  The  mon- 
uments were  of  the  following  general 
form  :  Below  the  ground,  8  inches  in  diam- 
eter, 5  feet  In  depth,  with  the  base  flared 
out  to  from  4  to  6  Inches  greater  diam- 
eter ;  above  the  surface  of  the  ground  or 
at  the  top  of  the  post,  ^  Inches  square  for 
a  length  of  6  or  16  inches,  according  as 
the  monuments  were  built  flush  with  or 
above  the  surface.  In  the  four  corners  of 
the  square  top  and  extending  to  the  bot- 
tom of  the  post  were  bedded  bars  of  14- 
Inch  steel,  bent  in  U  form  across  the  top 
of  the  post.  In  the  top  of  the  post  was 
bedded  a  small  iron  casting  with  expanded 
bottom  bearing  the  letters  K.  W.  D.  and 
the  number  of  the  monument,  as,  for  In- 
stance, K.  W.  D.  95. 

The  concrete  of  which  these  monuments 
were  made  was  mixed  on  the  ground  in 
the  proportion  of  one  part  of  Portland  ce- 
ment to  two  parts  of  sand  to  four  parts  of 
gravel  or  broken  stone  of  approximately 
J... -inch  diameter. 

The  cost  of  these  monuments  was  con- 
siderably less  than  it  would  have  been  for 
granite  monuments,  and  it  is  believed  that 
they  will  prove  even  more  satisfactory, 
since  It  seems  probable  that  there  will  be 
less  danger  of  heaving  by  frost ;  time 
alone,  however,  can  determine  whether  this 
is  the  fact.  The  total  cost  of  the  monu- 
ments In  final  position  averaged  about 
$4.30  each,  Including  therein  the  cost  of  all 
maerials.  supplies  and  forms,  and  all  team- 
ing, labor  and  supervision. 


COST    OF 

No.  Built 
September    .  .    52 

October     36 

November     .  .    15 

MOXUMKXTS. 

Co.st 

per  Month. 

$211.85 

160.25 

65.25 

Average 
$4.07 
4.45 
4.35 

Total    103 

$437.35 

$4.25 

This  Includes  $1  per  day  for  48  days  for 
district  horse,  but  does  not  Include  cost  of 
forms,  which  amounted  to  between  $4  and 
$5,  making  the  total  average  cost  per 
monument  (In  place)   $4.30. 


MUNICIPAL  MATTER.^  IN 
COUB.T 


Higher  Courts— Water  Company  Liable  for  Fire  Loss — Foreign  Drainage 

Outlet 


Decisions    of    the    Higher    Courts    of    Interest 
to  Municipalities. 

PREPARED  BY   JOSEPH   W.  KENNEY,  ATTORNEY, 
INDIANAPOLISj    IND. 

Recovery  of  Money  Illegally  Paid  to 
Councilman — Suit  by  Taxpayer. — Where 
there  is  no  statute  providing  for  recover- 
ing back  money  illegally  paid  to  council- 
men  as  compensation,  a  suit  in  equity 
may  b*e  prosecuted  for  that  purpose  by 
any  taxpayer  on  behalf  of  the  municipal- 
ity or  on  behalf  of  himself  and  other  tax- 
payers, and  in  such  suit  all  the  council- 
men  so  illegally  receiving  money  may  be 
joined  in  one  action  to  prevent  a  multi- 
plicity of  suits. — Walker  v.  Village  of 
Dillondale,   30  Ohio  Cir.   Ct.  R.   623. 

Municipal  Bond  Issue  in  Excess  of  Con- 
stitutional Limitation — Effect  of  Contrary 
Recital. — If  municipal  bonds  disclose  upon 
their  face  an  issue  in  excess  of  the  con- 
stitutional limitation,  a  purchaser  cannot 
rely  upon  a  recital  to  the  contrary.  *  *  * 
The  purchaser  of  such  municipal  bonds  is 
bound  to  ascertain  at  his  peril  from  the 
public  records  the  amount  of  such  valua- 
tion.— St.  Lawrence  Tp.  v.  Furman  (U. 
S.  C.  C.  A.,  S.  D.),  171  F.  400. 

City  Not  Liable  for  Negligence  of  Inde- 
pendent Contractor. — A  municipal  corpo- 
ration is  not  responsible  for  the  negli- 
gence of  an  independent  contractor,  where 
it  appears  that  the  work  about  which  said 
independent  contractor  was  employed  was 
not  intrinsically  dangerous,  and  where 
such  work  was  not  such  as  a  municipal 
corporation  was  under  a  primary  and  in- 
alienable duty  to  perform  by  itself. — 
Fields  v.  Johnson  City,  143  111.  App.  485  ; 
Mathis  v.  Same,  Id. ;  Follis  v.  Same,  Id. 

Vessel  Damaged  by  Swinging  Bridge — ■ 
Liability  of  City. — The  city  of  Chicago  is 
liable  to  the  owner  of  a  vessel  for  dam- 
ages caused  thereto  by  the  negligent  act 
of  an  employe  of  such  city  in  control  of  a 
bridge  in  swinging  such  bridge  against 
such  vessel. —  (1908)  Lehigh  Valley  Trans. 
Co.  v.  City  of  Chicago,  141  111.  App.  618; 
judgment  affirmed   (1909),  86  N.  E.  1093. 

Declaration  by  Ordinance  That  Build- 
ing Is  Nuisance  Is  Not  Conducive. 
— The  mere  declaration  of  a  town  council 
by  ordinance  that  a  building  is  a  nui- 
sance will  not  make  it  so,  unless  it  is  such 
in  fact. — Town  of  Lonoke  v.  Chicago,  R.  I. 
&  P.  R.  Co.    (Ark.),   123   S.  W.  395. 

Ordinances  Against  Acts  Not  Wrongful 


Per  Se. — Municipalities  cannot  unduly  in- 
terfere with  the  liberty  of  citizens  by  ordi- 
nances against  acts  not  unlawful  or 
wrongful  per  se. — City  of  Carthage  v. 
Block    (Mo.  App.),   123   S.  W.   483. 

Tax  Levy  for  Specific  Purpose  Does 
Not  Exhaust  City's  Power  in  the  Prem- 
ises.— The  levy  and  collection  of  taxes  by 
the  city  of  New  Orleans  to  satisfy  out- 
standing debt  of  metropolitan  police  board 
held  not  to  exhaust  the  city's  power  in  the 
premises. — State  of  Louisiana  v.  City  of 
New   Orleans,    30    Sup.   Ct.   R.    40. 

Law  Authorizing  Proceedings  in  Circuit 
Court  to  Have  Land  Excluded  from  City 
Limit  Held  Constitutional. — The  statutes 
of  South  Dakota  (Pol.  Code  Sec.  1511) 
providing  that  on  failure  of  a  city  council 
to  exclude  land  from  the  city  limits  upon 
the  owner's  petition,  such  owners  may  file 
a  petition  in  the  circuit  court,  and  section 
1512,  authorizing  the  court  to  order  that 
the  petition  be  granted,  if  upon  hearing 
it  appears  it  should  be  granted,  are  not 
unconstitutional  as  investing  the  circuit 
court  with  legislative  powers. — ^^''ickheur 
V.  City  of  Alexandria  (S.  D.),  122  N.  W. 
597. 

Damage  to  Building  by  Construction  of 
Sewer  in  Adjoining  Alley. — The  damage  to 
a  four-story  brick  building  and  its  con- 
tents by  the  laying  by  the  city  of  St.  Louis 
of  a  sewer  in  an  adjoining  alley  below  the 
plane  of  the  foundation  of  the  building, 
after  the  owner  knew  in  time  to  protect 
the  building  that  the  sewer  was  to  be  laid 
and  might  cause  his  building  to  settle, 
whereby  the  lot  was  not  caused  to  settle, 
but  the  building  was  cracked  and  its  con- 
tents injured,  is,  according  to  the  decisions 
of  the  Supreme  Court  of  Missouri,  dam- 
num absque' injuria  (damage  without  in- 
jury), and  the  owner  is  not  entitled  to 
compensation  imder  Const.  Mo.  art.  2, 
sec.  21  (Ann.  St.  1906,  p.  148),  providing 
that  private  property  shall  not  be  taken  or 
damaged  for  public  use  without  just  com- 
pensation.— Johnson  v.  City  of  St.  Louis 
(U.   S.   C.   C.   A.  Mo.),   172  F.   31. 

Tax  Levied  upon  Street  Cars  as  License 
Fee. — The  city  of  Pittsburg  brought  an 
action  against  the  Pittsburg  Railways  Co. 
upon  a  claim  of  $94,200,  which  indebted- 
ness arose  by  virtue  of  two  city  ordi- 
nances. The  first  ordinance  operative 
from  and  after  February  1,  1894,  provided 
that  "all  street  passenger  railway  compa- 
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nies  shall  pay  Into  the  city  treasury  $60 
per  annum  for  each  and  every  car  used  on 
the  streets  of  the  city  of  Pittsburg  whose 
lines  are  entirely  within  the  city,  and  $30 
for  each  and  every  car  of  those  companies 
whose  lines  are  not  entirely  within  the 
city,  the  amount  to  bo  paid  as  a  license 
foe.  The  second  ordinanco,  operative  from 
February  1.  1907,  provided  th.nt  all  street 
railway  companies  operating  In  Pittsburg 
shall  pay  Into  the  city  treasury  flOO  per 
annum  for  each  and  every  car  used  on  the 
streets  of  the  city.  Held,  That  the  city 
had  no  authority  under  the  act  of  March 
7.  1901.  P.  L.  20.  to  impose  a  license  fee 
upon  the  street  railway  company  as  a  rev- 
enue measure,  nor  would  the  ordinance 
be  valid  as  Imposing  a  fee  for  compensa- 
tion to  the  city  for  police  Inspection  and 
supervision.  The  court  based  its  ruling 
upon  the  case  of  Pittsburg  Railways  Co. 
V.  Pittsburg.  211  Pa.  479. — Pittsburg  v. 
Pittsburg  Ry.  Co.   (Pa.  1909). 

Board  Walk  Patched  with  Two-Inch 
Planks  Not  Unsafe. — A  municipal  side- 
walk is  not  as  a  matter  of  law  unsafe  so 
as  to  come  within  the  meaning  of  a  stat- 
ute imposing  a  liability  upon  the  munici- 
pality for  Injuries  to  pedestrians  caused 
thereby,  merely  because  in  making  repairs, 
a  patch  of  two-inch  planks  was  spiked  on 
top  of  the  former  planking,  so  as  to  leave 
an  abrupt  inequality  in  height  of  two 
Inches  between  the  portions  of  the  walk. 
— Kawiecka  v.  Superior  (Wis.),  118  N.  W. 
192. 

Mandamus  to  Compel  Railroad  Co.  to 
Open  Public  Road. — A  mandamus  to  com- 
pel railroad  to  reconstruct  and  open  a 
public  road  closed  by  Its  tracks  must  be 
instituted  by  the  attorney  general  or  the 
district  attorney,  and  not  by  the  borough 
on  the  relation  of  the  burgess. — Bellevue 
Borough  V.  Pa.  R.  R.  Co.,  18  Dist.  Reports 
945. 

Acceptance  of  Franchise  Granted  by 
City. — In  the  absence  of  any  statute  re- 
quiring a  different  acceptance  of  a  fran- 
chise or  privilege  granted  by  a  cit,  a 
written  acceptance  thereof  subject  to  the 
conditions  Imposed  is  unnecessary,  and 
the  actual  enjoyment  of  the  privilege  is  a 
sufficient  acceptance  to.  create  contrac- 
tual obligations. — City  of  Superior  v. 
Douglas  County  Telephone  Co.  (111.).  122 
N.  W.  1023. 

City's  Contract  with  Telephone  Com- 
pany to  Maintain  Telephones  Without  Cost 
in  Public  Offices. — A  contract  binding  a 
telephone  company  operating  in  a  city  to 
maintain  telephones  in  the  public  offices 
in  the  city  building  and  in  the  public 
library  building,  without  cost  to  the  city, 
entered  into  at  a  time  when  there  was  no 
statute  prohibiting  the  company  from 
granting  the  city  a  different  rate  for 
service  than  general  customers,  is  not 
invalid  because  creating  an  unjust  dis- 
crimination. .  .  .  Communication  by  tele- 
phone with  the  public  offices  of  the  city 
renders  the  service  the  company  offers  to 


its  general  customers  more  valuable,  and 
the  granting  by  the  city  of  such  a  right  to 
the  telephone  company  operates  to  expe- 
dite public  business,  so  that  such  a  right 
is  a  legitimate  basis  for  such  <a  contract 
between  the  company  and  the  city. — Idem. 

Water  Company's  Contract  with  City  to 
Furnish  Frei^  Water  to  Public  Schools. — 
The  requirement  of  a  contract  by  a  wa- 
ter company  with  a  municipality  that  free 
water  be  furnished  public  schools, 
churches,  town  offices,  market  houses  for 
city  use.  and  all  other  town  offices,  can 
not  as  to  the  public  schools  be  avoided, 
because  such  schools  are  controlled  by  a 
corporate  body  other  than  the  municipal- 
ity, and  no  charge  upon  water  furnished 
can  be  made  for  children  attending  the 
schools  who  live  outside  the  municipal 
limits.  .  .  .  Such  requirement  to  furnish 
free  water  to  public  schools  does  not  in- 
clude water  for  sprinkling  lawns,  play- 
grounds or  for  bathrooms  or  bathing  pools, 
but  only  for  drinking  purposes,  for  toilet 
and  water  closets. — Henderson  Water  Co. 
V.  Trustees  of  Henderson  Graded  Schools 
(N.  C),  65  S.  B.  927. 

City  Not  Liable  for  Injury  to  Prisoner. 
— A  city  is  not  liable  for  injuries  sus- 
tained by  one  while  breaking  rock  on  the 
municipal  rock,  pile  to  pay  a  fine.  In  con- 
sequence of  a  splinter  of  the  hammer, 
used  by  another  engaged  in  a  like  occu- 
pation, flying  off  and  striking  him  in  the 
eye,  though  the  accident  was  caused  by 
the  negligence  of  its  officers. — Jackson  v. 
City  of  Owingsville   (Ky.),   121   S.  W.  672. 

Defective  Construction  of  Culvert — 
City's  Liability  for  Resulting  Injuries. — 
The  rule  that  no  damage  can  be  recovered 
from  a  municipality  for  injuries  resulting 
from  a  failure  of  judgment  on  the  part  of 
the  officers  of  the  municipality  in  con- 
structing a  sewer  to  carry  off  surface 
water,  does  not  apply  to  the  con.structlon 
of  a  culvert  or  drain  to  carry  a  highway 
over  a  natural  stream  of  water. — Metzgar 
V.  Lycoming  Tp.,  39  Pa.  Super.  Ct.  602. 

Public  Improvement  in  Excess  of  Esti- 
mated Cost — Expenditure  Without  Proper 
Notice — Assessment. — Laws  of  1903  (p. 
231,  c.  124).  declare  that  in  proceedings 
for  the  enforcement  of  special  assess- 
ments, where  the  work  has  been  done 
which  would  be  properly  chargeable  on 
the  property  assessed,  a  recovery-  shall  be 
permitted  to  the  extent  of  the  proper  pro- 
portion of  the  value  thereof,  chargeable 
on  the  land,  notwithstanding  any  infor- 
malities in  the  proceedings.  Held,  that 
where  the  estimated  cost  of  a  public  im- 
provementf  was  $6,000  and  the  city  per- 
mitted an  expenditure  therefor  of  $14,- 
812.50  without  proper  notice  to  the  prop- 
erty owners,  Ihe  property  was  still  sub- 
ject to  assessment  for  its  proper  propor- 
tion of  the  original  estimate. — Rehearing 
102  P.  1027  denied. — City  of  Chehalis  v. 
Cory    (Wash.),   104   P.   768. 

Bonds — When  Included  in  Determining 
Indebtedness  of  a  City. — Bonds  of  a  city 
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to  pay  the  cost  of  local  improvements, 
which  are  the  absolute  and  unqualified 
obligations  of  the  city,  and  which  are 
issued  on  its  faith  and  credit  alone,  and 
which,  when  due,  are  payable  directly  by 
it,  are  debts  of  the  city,  within  Const., 
art.  8,  sec.  10,  though  the  cost  is  assessed 
back  more  or  less  on  the  property  bene- 
fitted, as  the  lien  on  the  property  can  be 
regarded  only  as  a  general  asset.  .  .  . 
Bonds  issued  under  Greater  New  York 
charter  (Laws  1901,  p.  72,  c.  466),  sec. 
187,  for  purposes  other  than  to  meet  ex- 
penditures under  the  appropriations  for 
each  current  year,  and  made  redeemable 
out  of  the  tax  levy  for  the  year  next 
succeeding  the  year  of  their  issue,  under 
an  appropriation  therefor  by  the  board  of 
aldermen  and  the  board  of  estimate  and 
apportionment  in  the  budget  for  such 
years,  when  issued  in  one  year  to  be  re- 
deemed in  the  following  year,  may  not  be 
included  in  computing  the  indebtedness  of 
the  city,  within  Const.,  art.  8,  sec.  10.  .  .  . 
City  bonds  held  by  the  sinking  funds 
thereof  are  not  debts  within  Const.,  art.  8, 
sec.  10. — Certified  Questions,  Fleishmann 
Realty  &  Const.  Co.  v.  McClellan,  116 
N.  Y.  S.  1087,  132  App.  Div.  913,  an- 
swered.— Levy  V.  McClellan,  89  N.  E.  569  ; 
Meyer  v.  Same,  Id.  ;  Fleishmann  Realty  & 
Const.   Co.  V.   Same,  Id. 

Mode  Prescribed  in  City  Charter  for 
Supply  of  Light  Is  Exclusive. — The  sup- 
plying of  light  by  a  municipality  is  a 
"necessary  expense"  and  is  a  power  neces- 
sarily and  reasonably  implied  in  its  gen- 
eral grant  of  powers,  and  can  be  exercised 
unless  expressly  forbidden,  but  the  mode 
prescribed  in  the  charter  is  exclusive. — 
Henderson  Water  Co.  v.  Trustees  of  Hen- 
derson Graded  Schools  (N.  C),  65  S.  E. 
927. 

City's  Contract  with  Individual  to  Oper- 
ate Market  House  Does  Not  Create  a 
Monopoly. — A  contract  between  a  city  and 
individuals  for  the  erection  by  the  latter 
of  a  market  house,  which  shall  be  under 
the  control  of  the  city,  and  which  fixes 
the  minimum  rental  for  stalls  therein,  and 
which  gives  the  city  an  option  for  the 
purchase  of  the  property  at  stated  peri- 
ods, and  binds  the  city  to  pay  a  rental 
equal  to  the  city  taxes  on  the  property 
until  the  enterprise  is  on  a  paying  basis, 
is  not  invalid  as  conferring  a  monopoly 
on  the  individuals  within  Const.,  art.  1, 
sec.  31,  but  is  valid  within  the  police 
power  of  the  city  to  protect  the  health. — 
State  v.  Perry   (N.  C),  65  S.  E.  915. 


Liiability  of  Water  Companies  for  Fire  Loss 
Due  to  Inefficient   Service. 

In  a  recent  paper  on  water  works  valu- 
ation, Leonard  Metcalf,  consulting  engi- 
neer, Boston,  points  out  that  a  considera- 
tion which  heretofore  probably  has  had 
little  weight  in  water  works  valuation,  but 
which  may  depreciate  properties  of  this 
character  permanently,  is  that  of  the  finan- 
cial liabilities  of  water  companies  for  loss 


incurred  by  fire  in  which  inadequate  fire 
service  can  be  proven.  Court  decisions 
have  been  numerous  upon  both  sides  of 
this  question,  but  the  weight  of  decisions 
has,  before  the  Greensboro  decision,  been 
largely  in  favor  of  the  water  companies, 
upon  the  technical  ground  that,  inasmuch 
as  the  water  consumers  were  no  parties  to 
the  contract  of  the  water  company  to  fur- 
nish water  to  the  city  for  fire  protection 
(or,  to  use  a  safer  word,  water  for  fire 
service),  they  could  not  sue  the  water  com- 
pany for  breach  of  contract.  Judge  Brew- 
er, of  the  Supreme  Court,  in  the  appealed 
Greensboro  Water  Company  decision,  how- 
ever, has  taken  the  view  of  water-com- 
pany liability  based  upon  the  broad  ground 
of  negligence,  a  decision  of  far-reaching 
important  to  many  water  companies,  sug- 
gesting the  need  of  the  greatest  care  in 
the  preparation  and  wording  of  fire-service 
contracts. 


Outlet   for  Drainage   Can  Be   Constructed  in 
Foreigm  Country. 

The  Supreme  Court  of  North  Dakota  re- 
versed the  decision  of  Judge  Templeton, 
January  21,  in  the  injunction  proceedings 
against  the  drainage  commission  of  Mc- 
Henry  and  Bottineau  counties,  restraining 
them  from  constructing  a  drainage  canal 
which  would  extend  fourteen  miles  into 
Canadian  territory.  Judge  Templeton  de- 
cided in  favor  of  the  plaintiff,  holding  that 
it  was  unlawful  for  the  commission  to 
spend  money  raised  by  taxation  in  a  for- 
eign country.  The  Supreme  Court  reversed 
this  decision,  holding  that  under  certain 
conditions,  which  existed  in  the  present, 
the  contention  of  the  lower  court  was  not 
right. 

Work  on  the  canal  will  now  be  com- 
menced in  the  spring,  to  reclaim  25,000 
acres  of  meadow  land,  which,  at  the  pres- 
ent time  is  entirely  useless,  and  arrange- 
ments have  been  made  with  the  Canadian 
government  for  a  proper  oulet  for  the 
waters. 

The  gist  of  the  decision  is  as  follows : 

Improving  a  water  course  after  it  passes 
beyond  the  drainage  district  for  twelve  or 
fourteen  miles  into  foreign  territory,  for 
the  purpose  of  making  an  improvement  of 
the  water  course  in  this  state  efficacious,  is 
not  an  unreasonable  exercise  of  the  power 
of   securing   an   outlet   for  drain   purposes. 


Florida    Decision    That    Water    Company    Is 
Responsible    for    Fire    L,oss. 

The  case  of  Robert  Mugge  against  the 
Tampa  Water  Works  Company,  Tampa, 
Florida,  was  tried  in  the  Circuit  Court  in 
that  city,  and  the  jury  returned  a  verdict 
of  .$11,500,  with  interest,  making  a  total 
of  $15,000  for  the  plaintiff.  The  case, 
which  was  on  trial  for  eighteen  days,  cre- 
ated intense  interest  at  Tampa  and  else- 
where, for,  being  the  first  of  its  kind  ever 
tried  in  that  state,  on  it  depend  a  num- 
ber of  other  suits  involving  a  loss  of  $500,- 
000    in    property    at    the    conflagration    of 
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Ybor  City.  In  March,  1907.  In  thl.s  fire 
more  than  thirty  buildings  wore  burned, 
throuph  tlie  failure  of  the  water  company, 
the  plaintiffs  allege,  to  supply  adequate 
water   protection. 

In  charging  the  jury,   Judge  Wall  said  : 

If  you  find  from  evidenco  that  the  fail- 
ure to  extinguish  the  flro  was  the  jiroxl- 
mato  result  i)f  any  defi-ot  in  the  appliances 
or  apparatus  of  the  Art'  department,  and 
not  failure  of  the  water  works  company 
to  furnish  the  pressure  on  Its  mains  as 
called  for  in  its  contract,  you  should  find 


for  the  defendant.  If  you  believe  from 
the  evidence,  applying  to  it  the  law  as 
givf-n  you  In  th<  se  Instructions,  that  the 
dtfendant  failed  to  furnish  water  as  called 
for  by  its  contraet  with  the  city,  and  that, 
had  the  defendant  complied  with  its  con- 
tract about  furnishing  the  watfr,  the  fire 
would  have  be<n  put  (lut,  and  by  reason  of 
its  fault  plaintiffs  ijropertv  was  destroyed, 
you  should  find  for  the  plaintiff.  If  you 
find  that  tho  company  did  comply  with  Its 
contract,  or  if  you  find  that  <vcn  if  tho 
water  had  been  supplied  the  bulMIng 
would  have  been  destroyed,  you  should  find 
for  the  defendant. 
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Fort  Worth  Charter  Service— Passaic  Valley  Sewerage     New  York  Water 
Power — Want  New  York  City  Water. 


Fort     Worth     Cliarter     Valid. 

A  firm  of  bond  buyers  of  Boston.  Mass., 
raised  a  question  recently  as  to  the  va- 
lidity of  the  city  charter  of  Fort  Worth, 
Texas,  because  of  alleged  irregularities  In 
its  passage  through  the  legislature.  An 
opinion  filed  by  Attorney  General  Light- 
foot,  February  8,  holds,  however,  that 
there  is  no  cloud  on  said  charter.  The 
journals  of  the  house  show  that  It  was 
read  on  three  several  days  as  required 
by  the  constitution.  Mr.  Lightfoot  finds, 
furthermore,  that  when  the  constitution 
means  a  certain  vote  taken  for  any  pur- 
pose shall  show  a  certain  fraction  of  the 
"members  elect"  participating  therein  the 
constitution  specifically  so  states  as  in  the 
case  of  the  provision  governing  the  vote 
to  give  the  emergency  clause  immediate 
effect.  With  regard  to  suspending  the 
rule  requiring  bills  to  be  read  on  three 
several  days,  however,  there  is  no  refer- 
ence to  "members  elect,"  which  leads  to 
the  conclusion  that  four-fifths  of  a  quorum 
is  all  that  is  needed  for  that  purpose. 


Other     Municipalities     Want     Some     of     Xew 
York's    Wat^r    at    Cost. 

The  towns  of  Westchester  county.  New 
York,  are  moving  to  secure  an  amendment 
to  the  Catskill  water  supply  law  reduc- 
ing the  charge  to  municipalities  along  the 
aqueduct  which  may  take  advantage  of 
the  privilege  to  draw  from  that  main.  The 
rate,  according  to  the  law,  shall  be  the 
same  as  that  paid  by  New  York  city  con- 
sumers and  thirteen  cents  a  thousand  gal- 
lons is  now  being  paid.  The  down-river 
towns  say  this  "includes  all  cost  due  to 
fixed  charges  sinking  fund  maintenance 
and  operation  of  the  distributing  system 
within  New  York  city,  as  well  as  the  losses 
due  to  leakage  in  said  distributing  system, 
in  the  use  of  which  the  municipalities  In 
Westchester  could  not  join." 


These  towns  declare  that  thirteen  cents 
is  an  excessive  rate  ,and  the  fact  is  point- 
ed out  that  the  metropolis  will  profit  by 
the  sales  of  water  to  the  municipalities, 
as  the  increased  consumption  will  not  be 
attended  with  any  additional  cost  to  the 
city.  The  amendment  of  the  law  so  that 
municipalities  will  pay  for  water  taken 
from  the  aqueduct  at  the  same  rate  the 
water  costs  the  city  of  New  York  down  to 
the  point  of  connection  is  urged. 

The  request  for  a  lower  rate  is  gen- 
erally regarded  as  reasonable  and  just. 


Passaic   Valley    Sewerage   Commission 
Decision. 

The  Passaic  Valley  Sewerage  Commis- 
sion has  begun  advertising  its  intention  of 
introducing  in  the  legislature  of  New  Jer- 
sey a  bill  specifically  authorizing  the  com- 
missioners to  sign  the  agreement  reached 
between  them  and  the  government.  This 
would  put  an  end  to  the  long-pending  liti- 
gation over  the  postponed  sewer,  so  far 
as  the  government  is  concerned.  The  no- 
tice of  Intention  was  to  be  advertised  for 
one  week  and  the  proposed  act  then  pre- 
sented to  the  legislature. 


State     Water    Power    Development      Recom- 
mended   b.v    Xew    York    Commission. 

The  Water  Supply  Commission  of  New 
York  has  recommended  to  the  legislature 
an  amendment  to  the  constitution  permit- 
ting an  issue  of  $20,000,000  state  bonds 
for  building  storage  reservoirs  with  a 
view  to  generating  electric  power  and 
controlling  the  water  fiow  of  the  streams 
of  the  state.  After  thoroughly  investigat- 
ing the  question,  the  commission  estimates 
that  1,500,000  horsepower  of  water  energry 
is  running  to  waste  In  the  state  annually, 
and  that  it  would  have  a  yearly  rental 
value  of  $15,000,000  If  properly  controlled. 

The   interest  charge  on  the  cost  of  de- 
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veloping  this  water  power  is  placed  at 
$3,000,000  a  year,  leaving  an  annual  rev- 
enue to  the  state  of  $12,000,000.  The 
commission  states  that  the  time  has  ar- 
rived   for    the    state    to    adopt    a    plan    of 


water  power  conservation  not  only  for  the 
purpose  of  generating  electric  power  but 
with  a  view  of  regulating  the  flow  of  our 
rivers  and  to  make  possible  the  control  of 
floods. 


MUNICIPAL  AND  TECHNICAL 
LITERATURE 


Savannah  Street  Paving    Knoxville  Water  Works— Detroit  Asphalt  Plant 

— Washington  flunicipa!  Accounting— Boston  Refuse 

Disposal— New  Publications. 


street   Paving   in   Savannah. 

In  his  annual  report  J.  W.  Howard,  city 
engineer  of  Savannah,  Ga.,  states  that  44.9 
miles  of  streets  have  been  paved  during 
the  year.  The  city's  paving  now  aggre- 
gates the  following: 

SQ.    YDS.  COST. 

Asphalt     140,814 $362,172.87 

Vitrified    brick 352,414....    539,704.48 

Asphalt  block 174,285 380,434.03 

Chert     14,912. 

Cobblestone    123,070 . 

Granite  block 88,568. 

Shell    45,505. 

Gravel 58,176. 

— 493,378.32 


Total     996,744.  ..$1,775,689.70 

The  city  has  set  aside  $55,000  for  pav- 
ing new  streets  and  $6,000  for  re-surfac- 
ing with  gravel  and  shell  this  year. 


Knoxville   City   Water   Worlss   Report. 

The  sixth  annual  report  of  the  water 
commission  submitted  to  the  city  council 
of  Knoxville,  Tenn.,  recently,  was  the  first 
report  on  the  operation  of  that  city's  mu- 
nicipal venture  from  September  18,  1909, 
to  December  31,  1909.  The  report  shows 
at  great  length  and  in  much  detail  the 
number  of  mains  in  use,  when  they  were 
laid,  their  dimensions,  the  length  of  the 
pipes,  and  their  location.  The  number  of 
extensions  made  by  the  commission  from 
the  time  of  acquiring  the  plant,  is  also 
shown  in  detail.  The  summary  shows 
that  on  December  31  the  total  mileage  of 
mains  was  581,385.3  feet,  or  110.11  miles. 
The  total  number  of  hydrants  is  385  and 
of  valves  1,195. 


Detroit's    Municipal    Asphalt    Plant    Report. 

During  the  last  year  the  municipal  as- 
phalt plant  of  Detroit,  Mich.,  has  saved 
that  city  $53,782.13.  This  is  the  best  show- 
ing made,  as  yet,  because  during  the  last 
year  the  work  done  was  fully  half  as 
great  as  the  total  of  the  work  accom- 
plished during  the  preceding  five  years. 
The  plant  and  the  gangs  produced  and 
laid  during  this  year  198,559  yards  of  re- 


surfacing; 20,309  yards  of  repaving ;  35,- 
916  yards  of  patching.  The  cost  of  la- 
bor, etc.,  was  lower  than  the  average  of 
the  last  five  years.  This  year  the  re- 
surfacing cost  85  cents  a  yard,  the  for- 
mer average  being  88  cents  ;  repaving,  80 
cents  against  a  former  average  of  83 
cents ;  patching  93  cents  against  94  cents. 
The  cost  of  the  work  to  the  city  was 
$257,152.76.  It  is  estimated  that  under 
contract  the  cost  would  have  been  $310,- 
934.94.  The  gross  saving  to  the  city  dur- 
ing the  last  six  years  has  been  $146,- 
698.59. 

In  addition  to  this  20  cents  a  yard  for 
maintenance  and  10  per  cent  for  deprecia- 
tion of  the  plant  is  reckoned.  According 
to  this  reckoning,  which  is  made  by  ex- 
pert Clarence  A.  Proctor,  the  plant,  which 
is  worth  $46,000,  is  six-tenths  paid  for  by 
the  work  of  the  department  itself. 


Improved    Municipal    Accounting    for 
Washingrton. 

The  Commissioners  of  the  District  of 
Columbia  presented,  in  the  report  recently 
submitted,  the  urgency  for  the  adoption  of 
a  well-organized  and  centralized  system 
of  accounting  control  of  the  finances  of 
the  District,  together  with  a  thorough  an- 
alytical system  of  bookkeeping,  in  order 
that  the  business  of  the  government  could 
be  transacted  without  financial  loss  and 
that  the  results  of  its  business  could  be 
expressed  accurately  and  intelligently.  In 
urging  a  revision  along  these  lines  the 
commissioners  have  not  contemplated  the 
establishment  of  an  intricate  and  volumi- 
nous system  of  bookkeeping  with  endless 
extensions  and  ramifications.  What  is  de- 
sired is  in  line  with  that  which  has  al- 
ready been  partially  accomplished,  namely, 
revision  along  practical  business  lines,  the 
accomplishment  of  practical  results ;  that 
there  may  be  centralization  instead  of  de- 
centralization in  financial  control ;  that  all 
receipts  and  disbursements  of  the  Dis- 
trict may  be  handled  through  the  proper 
officers  of  the  District ;   and  that  all  ac- 
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counts  relating  to  the  District  may  be  kept 
In  the  District  auditor's  oltlce.  so  that 
annually  the  Commissioners,  with  full 
knowledge  of  all  the  facts  relating  to  all 
of  the  business  of  the  District,  may  sub- 
mit to  Congress  an  accurate  and  compre- 
hensive statement  of  the  business  trans- 
actions of  the  District  of  Columbia. 


Itnstiin   Report  on  Collection  and  DiNpoHiil  of 
Refuse. 

The  second  special  commission  on  the 
collection  and  disposal  of  refuse  in  Bos- 
ton submitted  Its  report  January  31.  The 
document  goes  into  detail  regarding  the 
present  methods  and  those  which  it  thinks 
are  better.  Some  extracts  from  the  re- 
port will  appear  later.  The  final  conclu- 
sions, aside  from  some  of  strictly  local  ap- 
plication, are  as  follows : 

The  commission  recommends  the  dis- 
posal of  the  city's  entire  waste  by  burn- 
ing in  modern  incinerators  of  the  so- 
called  English  "Destructor"  type,  operat- 
ed by  forced  draft  and  at  a  temperature 
of  not  less  than  1,500  degrees  F.  Such 
destructors  should  be  introduced  grad- 
ually, beginning  with  the  district  in  which 
the  need  is  most  urgent  and  extending  to 
other  districts  of  the  city  as  required. 

The  commission  recommends  the  imme- 
diate construction  in  the  Roxbury  district 
of  a  destructor  capable  of  burning  300 
tons  of  mixed  refuse  per  twenty-four 
hours.  This  and  all  other  destructors 
should  be  so  designed  as  to  be  capable  of 
enlargement,  with  a  minimum  of  inter- 
ference and  expense,  as  necessity  may 
arise. 

The  commission  further  recommends 
that  the  contract  with  the  City  Refuse 
Utilization  Company,  now  on  a  thirty- 
days'  footing,  be  terminated,  with  a  view 
to  securing  more  advantageous  terms  for 
the  city,  not  necessarily  by  continuing  op- 
erations at  the  present  location  on 
Hecht's  Wharf. 

The  plan  of  combining  disposal  by  in- 
cineration, in  destructor  plants  of  the  type 
recommended  above,  with  a  garbage  re- 
duction plant  so  designed  as  to  prevent  the 
escape  of  foul  odors,  might  enable  the 
city  to  dispose  of  its  waste  effectually  and 
satisfactorily  by  contract,  at  less  cost  than 
by  the  burning  of  mixed  waste  in  its  own 
destructor  plants.  The  contract  plan 
tentatively  outlined  to  the  commission  in- 
volved both  the  collection  and  disposal  of 
all  wastes  at  a  cost  much  less  than  would 
be  required  if  the  work  were  done  by  the 
city.  It  has  already  been  pointed  out  that 
this  plan  admits  of  separating  the  collec- 
tion of  waste  from  its  disposal,  and  the 
commission  recommends  that  if  the  plan 
be  again  presented,  either  in  its  original 
form  or  as  thus  modified,  the  desirability 
of  its  adoption  be  given  careful  considera- 
tion. 

In  view  of  the  Importance  of  utilizing 
the  surplus  power  developed  by  the  de- 
structors,   it    is    essential    that    immediate 


consideration  be  given  to  the  question  of 
the  most  favorable  locations  for  pro-spec- 
tlve  destructor  plants,  with  due  regard 
both  to  the  convenience  and  general  suit- 
ability of  such  locations  and  to  the  dis- 
posal of  power. 

The  majority  of  the  members  of  the 
commislon  an-  of  the  opinion  that  It  would 
bo  to  thf  advantage  of  the  city  In  either 
cast  to  do  the  work  by  contract  and.  If 
a  suitable  contractor  can  be  found,  that 
it  would  be  better  to  let  the  entire  work 
of  collection  and  disposal  for  the  whole 
city  to  one  contractor. 


New  l'iil>Iioati<>nK. 

Curves    for    Calculating    Beams,    Channels 
and  Reactions.     A  manual  for  engineers, 
architects,        designers.        draughtsmen, 
builders     and     contractors.      By    Sidney 
Diamant,     E.     E.,     structural     engineer. 
Cloth,    13    pp.,    25    plates.      $2    net.      Mc- 
Graw  Publishing  Co.,  New  York  City. 
The  sets  of  diagrams  given  are  intended 
to   reduce   the   labor  of   computing  beams 
for  structural  desigms.     The  formulae  and 
assumptions  are  explained,  and  the  meth- 
ods   of    computing    readily    the    effects    of 
changes  from   the  assumptions  used.     The 
first  set  of  thirteen  diagrams  enables  one 
who    knows    or    assumes    any    two    of    the 
three  quantities,   length  of  span,   width   of 
supported  area  and  size  and  weight  of  I- 
or  channel-beam,   to  determine   the   third. 
Each  diagram  has  a  different  loading  per 
square  foot  of  the  supported  area,  ranging 
from    80   pout  Is   in    the   first  plate   to   500 
pounds  in  the  thirteenth.     Tables  of  prop- 
erties  of   standard    channels   and   I-beams 
make  selections  of  beams  easy.     The  last 
twelve  plates  enable  one  knowing  the  half 
span  and   the  width   of  supported  area   to 
find  directly  the  beam  reactions.     The  dia- 
grams are  simple  and  clear  and  should  be 
easily  used.      Interpolations   can    be   made 
easily,  and  at  the  same  time  the  diagrams 
are  not  so  close  as  to  be  difficult  to  read 
or  hard  on  the  eyes.     Good  judgment  has 
been  used  in  this  respect. 

Sewer  Construction.  Bv  Prof.  Henrv  N. 
Ogden,  C.  E.  Cloth,  347  pp.,  $3.  John 
Wiley  &  Sons,  New  York. 

Designed  as  a  text-book  for  his  classes 
in  the  College  of  Civil  Engineering  at  Cor- 
nell University,  the  author  has,  on  ac- 
count of  his  experience  in  construction, 
been  able  to  make  as  well  a  very  practical 
book,  of  value  to  the  young  engineer  In 
the  field  or  the  engineer  attacking  his  first 
problem  in  sewer  construction.  His  earlier 
book  on  "Sewer  Design"  ($2)  gives  that 
part  of  the  subject,  so  that  this  book  can 
be  devoted  wholly  to  the  construction  end. 
Special  acknowledgment  is  made  of  ma- 
terial concerning  examples  of  construc- 
tion taken  from  several  publications,  in- 
cluding Municipal  E.ngineering,  but  In 
the  foot-note  acknowledgm'-nts  the  credit 
is  given  under  the  title  Paving,  which  was 
dropped  from  the  title  of  this  magazine 
with  the  tenth  volume,  in   1896. 

The  subjects  of  the  chapters  are  terra 
cotta   pipe,    brick,    concrete,    concrete    and 
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brick,  and  reinforced  concrete  sewers, 
manholes,  catchbasins,  siphons,  screens, 
storm  water  overflows  and  regulators,  bell 
mouths,  foundations,  outfall  sewers,  house 
connections,  surveying,  trenching,  esti- 
mates and  costs,  specifications  and  con- 
tracts. It  will  be  seen  tliat  practically  all 
the  subjects  are  covered.  It  is  not  diffi- 
cult to  determine  from  the  methods  of 
treatment  of  the  various  chapters  which 
are  the  result  of  his  own  experience,  but 
he  has  nowhere  departed  from  safe  prac- 
tice and  is  usually  clear  in  his  explana- 
tions. Not  all  engineers  will  agree  with 
the  detail  of  some  of  his  methods  of  work, 
but  they  will  secure  good  work  at  reason- 
able prices. 

The  last  chapter  gives  a  set  of  specifi- 
cations which  has  passed  the  test  of  use 
under  severe  conditions,  but  the  author 
shows  some  really  serious  faults  in  some 
of  the  clauses.  He  does  not  give  suffi- 
cient warning  that  the  form  of  the  speci- 
fications and  contract  will  not  suit  all  con- 
ditions, possibly  because  all  his  work  has 
been  done  in  one  state  or  in  states  follow- 
ing the  same  general  methods.  Very  ma- 
terial modifications  will  be  necessary  to 
fit  them  for  use  in  some  of  the  states  of 
the  Union,  not  as  regards  the  engineering 
features,  but  mainly  in  the  general  clauses 
and  those  affecting  the  relations  of  con- 
tractor,   employer   and   engineer. 


Staley  and  Pierson  and  Folwell  are  the 
standard  authors  on  sewer  construction, 
and  Ogden  may  now  be  added  to  the  list, 
because,  while  he  does  not  cover  some 
points  quite  as  satisfactorily,  he  covers 
the  ground  more  completely  and  brings 
the  art  of  sewer  construction  down  to 
date. 

Report  of  the  Municipal  Art  Commission 
for  the  city  of  Los  Angeles,  Cal.,  to  the 
mayor,  city  council  and  board  of  public 
works.  Charles  Mulford  Robinson, 
Rochester,  N.  Y.,  and  others. 

The  major  part  of  this  well-printed  and 
illustrated  report  is  taken  by  the  well- 
considered  and  detailed  recommendations 
of  Mr.  Robinson.  He  covers  the  lighting 
of  the  business  streets,  beautifying  of  res- 
idential streets  and  river,  and  proposed 
union  railwaj'  station  and  approaches,  ad- 
ministrative center,  parks,  boulevards  and 
parkways,  with  illustrations  of  what  has 
already  been  done  in  the  city,  the  natural 
backgrounds,  which  add  so  much  to  the 
beauty  of  whatever  may  be  done,  and  the 
successful  efforts  of  other  cities. 

F.  W.  Blanchard  discusses  the  suburban 
roads  briefly.  City  Engineer  Homer  Ham- 
lin shows  what  the  city  is  doing  and  pro- 
poses to  do  with  its  bridges,  and  City  Clerk 
Harry  J.  Lelande  describes  the  Owens 
river  aqueduct  now  under  construction. 


OR^OANIZATIONi 
AND   INDIVlDUALi 


Chicago  Cement  Show— National  Association  of  Cement  Users— Northwestern 
Cement  Products  Association— Cement  Tile  Makers 


The   Chicago   Cement   Show. 

The  great  Chicago  Cement  Show,  held 
February  18  to  26  in  the  Coliseum,  Chi- 
cago, was  the  Mecca  of  conventions  this 
year.  Reports  of  parts  of  several  accom- 
pany this  article,  others  were  held  after 
this  number  was  on  the  press  and  will  be 
reported  later. 

The  exhibit  was  larger  than  ever, 
spreading  over  all  the  available  space  in 
the  Coliseum  and  annex.  A  late  count 
shows  about  225  exhibitors,  and  not  all 
those  who  doubled  up  with  others  are  in- 
cluded. 

There  were  12  cement  companies,  nota- 
ble among  which  were  the  Alpha,  Atlas, 
Chicago,  German-American,  Lehigh,  Mar- 
quette, Sandusky,  Universal  and  Wol- 
verine. 

All    conceivable    materials    and    machin- 


ery and  tools  for  using  cement  were  on 
exhibit,  and  it  is  impossible  to  name  them 
all.  A  few  of  the  more  notable  are  all 
that  can  be  crowded  into  this  brief  men- 
tion. 

Among  the  exhibitors  of  concrete  mix- 
ers the  Ashland  Steel  Range  and  Manufac- 
turing Co.  is  deserving  of  special  notice. 
Watcrproofings  of  various  sorts  were 
shown  by  the  American  Asphaltum  and 
Rubber  Co.,  Chicago,  the  Barrett  Manu- 
facturing Co.,  Chicago,  the  Girvan-Nachod 
Co.,  Philadelphia,  with  aquabar.  Standard 
Asphalt  and  Rubber  Co.,   Chicago. 

The  Fisher  Hydraulic  Stone  and  Ma- 
chinery Co.,  Baltimore,  Md.,  as  usual,  had 
one  of  the  most  notable  exhibits  of  ma- 
chinery for  making  concrete  blocks.  Rob- 
ert W.  Hunt  &  Co.,  Chicago.,  had  a  model 
cement  testing  laboratory  in  active  opera- 
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tion.  Tlif  MiiibltluiKl  Lime  Co.  showed 
the  inaiiy  uses  of  hydiated  Hme.  Meach- 
am  &  ^\'^l^fht  had  their  usual  popular 
lieadciuarters  for  receiving  tlie  many 
friends  tliey  liave  nnion»;  tin;  users  of 
Utica  natural  hydraulic  cement  and  Le- 
hitfli  Portland  cement.  The  Troy  AVagon 
^^■orks  Co.,  Troy,  O.,  showed  their  bottom 
dump  boxes  and  wajfons,  a  teaming  gear 
and  a  revcrsil)lo  road-building  wagon.  Tiie 
I'liiversai  liriclc  Co.,  Ullca,  111.,  made  a 
good  showing  of  the  very  excellent  pressed 
cement  brick  which  they  manufacture. 
Tho  Waterloo  Cement  Machinery  Corpo- 
ration, ^^■aterloo,  Iowa,  showed  the  full 
line  of  "Polygon  cement  machinery,"  mi.x- 
ers,  engines,  block,  brick  and  tile  ma- 
chines, etc. 

The  decorations  remaining  from  the  au- 
tomobile show  were  made  use  of  and  added 
to  largely.  The  prize  monument  at  the 
center  of  the  show  was  an  attraction  for 
all.  Electricity  was  the  motive  power  for 
most  of  the  exhibits,  some  of  w'hich 
showed  sectional  working  models.  All 
these  things  and  the  conventions,  perhaps, 
joined  to  make  this  the  greatest  show  with 
the  largest  attendance  that  has  yet  been 
brought  togetlier. 


National   Association   of   Cement    I'sers. 

Tho  sixth  convention  of  the  National 
Association  of  Cement  lasers  was  held  at 
the  Auditorium  Hotel,  Chicago,  February 
21-25. 

The  afternoon  of  the  first  day  was  de- 
voted to  the  meetings  of  the  section  com- 
mittees of  the  society  and  the  section  on 
Roadways,  Sidewalks  and  Floors.  The 
usual  addresses  of  welcome  opened  the 
evening  session.  Tuesday  evening's  ses- 
sion was  largely  a  Washington's  birthday 
celebration,  and  the  rest  of  the  convention 
was  all  hard  work  three  sessions  a  day, 
without  any  reference  to  the  Cement 
Show. 

Among  the  more  important  papers  on 
the  program  were  the  following:  "Con- 
crete Blocks  in  Road  Construction,"  by 
Geo.  C.  Wright.  C.  E.,  Rochester,  N.  Y."; 
"Concrete  Road  Construction,"  by  Fred  R. 
Charles,  City  Engineer,  Richmond,  Ind.  : 
"Laying  Concrete  Under  Water,"  by  Olaf 
Hoff,  C.  E.,  New  York  ;  "Groined  Arch  in 
Large  Reservoirs."  by  T.  H.  Wiggins.  C. 
E.,  New  York ;  "Waterproofing  of  'Con- 
crete." by  C.  M.  Chapman.  New  York ; 
"The  Preparation  of  Concrete,"  by  Harry 
F.  Porter.  C.  E.,  Bridgeport,  Conn.  ;  papers 
on  reinforcement  of  concrete  compression 
members  by  R.  A.  Cummings.  C.  E.,  Pitts- 
burg. Pa.,  L.  S.  Moisseiff,  C.  E.,  New- 
York,  N.  Y..  Prof.  Peter  Gillespie.  Toronto, 
Ont.,  San  ford  E.  Thompson,  C.  E.,  Newton 
Highlands,  Mass.  ;  "Strength  of  Flat  Rein- 
forced Concrete  Plates."  by  A.  B.  Mac- 
Millan,  C.  E.,  Boston,  Mass.  ;  "Long  Span 
Light  Floor  Reinforced  Concrete  Construc- 
tion." by  E.  G.  Perrot,  Arch.,  Philadel- 
phia ;  "Concrete  Drain  Tile."  by  J.  H. 
Libberton,  Chicago,  111.  ;  "Hollow  Concrete 


Block  Construction,"  by  E.  B.  McCready, 
Alletituwn,  Pa.  ;  "Floor  Construcllon  <Jost 
with  Separately  Molded  Concrete  Mem- 
bers," by  C.  1).  ^\■atson,  Syracuse,  N.  Y., 
and  Mason  D.  Pratt,  city  engineer.  Har- 
rlsburg,  Pa.  ;  concrete  for  houses  and  farm 
buildings,  by  S.  Cunningham,  Jr.,  New 
York,  C.  R.  Knapp,  Philadelphia,  and  M. 
D.  Morrill.  Arch.,  Washingtoji,  D.  C,  con- 
crete in  sea  water,  by  C.  M.  Chapman, 
New  York,  C.  C.  Horton,  San  Francisco, 
and  Italph  Barker,  San  Francisco. 

There  were  also  some  excellent  commit- 
tee reports,  particularly  the  standard 
specifications  proposed  for  adoption  for 
street  pavements,  curb  and  gutter,  side- 
walks, architectural  concrete  blocks,  drain 
tile,  and  the  proposed  standard  building 
regulations  for  reinforced  concrete. 

Tho  election  of  officers  was  held  too 
late  to  be  reported  here. 


Northwestern    Cement    Troduets    AswM-latlon. 

The  Northwestern  Cement  Products  As- 
sociation lield  its  convention  in  a  parlor 
at  the  Great  Northern  Hotel,  Chicago,  Fri- 
day afternoon,  Saturday  morning  and 
Monday,  February  18.  19  and  21. 

The  addresses  were  by  E.  M.  Hagar, 
president  of  the  Cement  Products  Exhibi- 
tion Co.,  O.  -U.  Miracle,  of  the  Miracle 
Pressed  Stone  Co.,  Minneapolis,  Minn.,  on 
"Cement  Sewer  Pipe,"  A.  W.  Menk  of  the 
Consolidated  Elevator  Co.,  on  "Concrete 
Country  Grain  Elevators,"  and  J.  V.  God- 
frey, of  Moorhead,  Minn.,  on  "A  Concrete 
Cattle  Barn."  The  convention  was  not 
large,  and  with  the  regular  president  III 
and  secretary  resigned  it  was  somewhat 
at  a  loss.  The  Universal  Portland  Cement 
Co.  filled  in  Saturday  afternoon  with  a 
trip  to  its  Chicago  plant.  The  election  of 
officers  took  place  too  late  to  be  included 
in   this  report. 


Standardizing    Paving    Specifications. 

The  first  convention  of  city  officials  and 
engineers  for  the  purpose  of  standardiz- 
ing paving  specifications  is  in  session  as 
this  number  of  Municipal  Engineering 
goes  to  press.  It  was  called  by  the  Board 
of  Local  Improvements  of  Chicago  under 
the  temporary  chairmanship  of  Frank  T. 
Fowler.  Two  days,  Monday  and  Tuesday, 
were  provided  for  organization,  and  the 
discussion  of  brick,  wood  block  and  as- 
phalt specifications  were  each  assigned  a 
day. 

The  American  Society  of  Municipal  Im- 
provements at  its  last  convention  appoint- 
ed a  committee  on  standard  specifications 
which  is  represented  at  the  convention,  the 
need  for  standards,  particularly  in  pav- 
ing matters  having  been  felt  in  that  or- 
ganization for  some  time.  It  is  hardly 
probable  that  the  convention  can  take 
final  action  on  all  the  specifications  under 
consideration  at  this  first  meeting,  but  the 
discussion  at  a  meeting  called  expressly 
for  the  one  purpose  should  cause  a  long 
step    in   advance. 
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The  officers  of  the  permanent  organiza- 
tion are  Franli  T.  Fowler,  superintendent 
of  streets,  Chicago,  president ;  Geo.  W. 
Tlllson,  chief  engineer  of  highways,  New 
York  City,  vice-president ;  W.  J.  Hardee, 
city  engineer,  New  Orleans,  vice-presi- 
dent ;  L.  W.  Rundlett,  city  engineer,  St. 
Paul,  Minn.,  vice-president ;  Geo.  W. 
Craig,  chief  engineer,  Omaha,  Neb.,  vice- 
president  ;  John  B.  Hittell,  street  engineer, 
Chicago,  secretary  and  treasurer. 


Cement   Tile   Manufacturers. 

The  Interstate  Cement  Tile  Manufac- 
turers' Association  held  Its  convention  at 
the  Lexington  Hotel,  Chicago,  February 
22  and  23.  L.  L.  Bingham,  of  Esthervllle, 
Iowa,  president,  was  responsible  for  the 
program,  which  Included  the  following  pa- 
pers :  "The  Steam  Curing  of  Cement 
Tile,"  by  A.  B.  Elliott,  Turin,  la. ;  "The 
Cement  Tile  Industry,  Past  and  Future," 
by  C.  W.  Boynton,  Universal  Portland  Ce- 
ment Co.,  Chicago  ;  "The  Sale  of  Cement 
Tile,"  by  E.  M.  Middleton,  Esthervllle,  la. ; 
"The  Use  of  Cement  in  Winter  and  Notes 
on  Steam  Curing,"  by  George  Dleckmann, 
chief  chemist  Northwestern  States  Port- 
land Cement  Co.  ;  "Should  Cement  Tile  Be 
Dense  or  Porous?"  by  C.  F.  Hunt,  Lafay- 
ette, Ind.  ;  "Data  on  the  Rack  System,"  by 
George  F.  Sokal,  Sibley,  la. ;  "Marketing 
Our  Product."  by  R.  L.  De  Nice,  Sac  City, 
Iowa. 

Charles  E.  Sims,  Worthington,  Minn.,  is 
secretary  of  the  association. 


Ohio   Engrineering:   Societ.v. 

The  annual  meeting  of  the  Ohio  Engi- 
neering Society  was  held  at  Columbus,  O., 
Feb.  8,  9  and  10.  Among  the  papers  sub- 
mitted were  the  following :  "Some  Princi- 
ples Governing  the  Design  of  Small  Sewage 
Purification  Plants,"  by  Paul  Hansen,  As- 
soc. Mem.  Am.  Soc.  C.  E.,  acting  chief  en- 
gineer Ohio  State  Board  of  Health.  George 
P.  Shute,  of  Bradbury  &  Shute,  civil  and 
sanitary  engineers,  of  Columbus,  contrib- 
uted a  description  of  a  small  water  works 
system  installed  under  his  supervision  at 
Medina,  O.  Col.  J.  M.  Harper,  of  the 
committee  on  highways,  reported  on  the 
"Road  Preservatives  and  Dust  Suppression 
Materials  in  Hamilton  County,  Ohio."  He 
said:  "Tarvia  has  been  used  on  13%  miles 
of  macadam  roadway  and  asphalt  oil  as 
a  dust  eliminator  on  45  lA  miles.  The  use 
of  these  materials  is  reported  to  be  satis- 
factory. The  specifications  provide  for 
the  application  of  from  2  to  2i^  gallons 
of  tarvia  per  square  yard,  which  was  paid 
for  at  a  uniform  price  of  25  cents  per 
square  yard,  including  application.  Roads 
treated  18  months  ago,  subjected  to  heavy 
traffic,  are  reported  to  be  in  good  condi- 
tion. The  application  of  oil  cost  on  an 
average  of  2.9  cents  per  square  yard,  ac- 
cording to  Col.  Harper. 

Clinton  Cowen,  county  surveyor,  read  a 
paper  on  road  construction  in  Hamilton 
county,    Ohio,    and    Frank    R.    Lander,    of 


Cleveland,  county  surveyor  of  Cuyahoga 
county,  described  the  extensive  road  im- 
provements of  that  county.  D.  W.  Leitz, 
assistant  state  highway  commissioner,  de- 
scribed the  experimental  road  recently 
constructed  by  the  state  highway  depart- 
ment near  Columbus.  A  paper  descriptive 
of  a  flat  slab  reinforced  concrete  construc- 
tion for  road  crossings  over  small  water- 
ways was  read  by  Frank  H.  Kennedy,  of 
Washington  C.  H.  A.  M.  Felgate  gave  a 
detailed  description  of  the  Rocky  river 
bridge  at  Cleveland. 

Officers  for  the  ensuing  year  were  elect- 
ed as  follows.  E.  G.  Bradbury,  Columbus, 
Ohio,  president ;  John  Laylin,  Newark, 
Ohio,  vice-president ;  C.  J.  Knisely,  New 
Philadelphia,  Ohio,  secretary-treasurer ; 
J.  M.  Harper,  Cincinnati,  Ohio,  P.  J.  Cel- 
larius,  Dayton,  Ohio,  A.  F.  Cole,  Marietta, 
Ohio,  and  B.  E.  Trask,  Granville,  Ohio, 
trustees. 


Technical  Meetings. 

The  annual  convention  of  the  American 
Water  Works  Association  will  be  held  at 
New  Orleans,  La.,  April  26,  2  7,  28,  29  and 
30.  J.  M.  Diven,  secy.,  14  George  St., 
Charleston,  S.  C. 

The  annual  meeting  of  the  Illinois  Wa- 
ter Supply  Association  will  be  held  at 
Champaign,  111.,  March  8  and  9.  Among 
the  papers  to  be  presented  are  the  fol- 
lowing :  "Experience  With  Deep  Well 
Pumps,"  F.  C.  Ainsbury,  Champaign,  111. ; 
"Relation  Between  Typhoid  Death  Rate 
and  Water  Supplies  of  Illinois,"  ;  Edward 
Bartow,  Urbana,  111. ;  "Water  Supplies 
From  Lake  Michigan,"  W.  C.  Bouton, 
M.  D.,  Waukegan,  111.  ;  "The  Operation  of 
Mechanical  Filters,"  J.  H.  Brewster,  Indi- 
anapolis, Ind.  ;  "The  Possibility  of  Pollu- 
tion of  Shallow  Wells,"  C.  B.  Burdick, 
Chicago,  111.  ;  "Quality  of  the  Waters  of 
the  Mississippi  System,"  R.  B.  Dole, 
Washington,  D.  C.  ;  "Legislation  in  Rela- 
tion to  Stream  Pollution,"  H.  M.  Ely, 
Danville,  III.  ;  "A  State  Bureau  of  Munic- 
ipal Information,"  J.  W.  Garner,  Urbana, 
111.  ;  "Use  of  Ozone  in  Treatment  of  West- 
ern Waters,"  W.  P.  Monfort,  St.  Louis, 
Mo.  ;  "Action  of  Mississippi  River  Water 
on  Metals,"  W.  F.  Monfort,  St.  Louis,  Mo. ; 
"Filtration  of  Water  Supplies,"  J.  L. 
Pearse,  Chicago,  111.  ;  "Water  Works 
Franchises,"  M.  H.  Robinson,  Urbana,  111.  ; 
"A  City  Water  Supply  from  Shallow 
Wells,"  O.  T.  Smith,  Freeport,  111.  ;  "Rate 
of  Flow  of  Water  Into  Wells,"  A.  N.  Tal- 
bot, Urbana,  111.  ;  "Comparison  of  Hydrat- 
ed  Lime  with  Ordinary  Lime  in  Water 
Treatment,"  C.  E.  Thomas,  Chicago,  111. ; 
"Should  Water  Companies  Furnish  Private 
Services  Free  to  Patrons  to  and  Including 
the  Meters?"  E.  P.  Wheeler,  Lake  Forest, 
III.  ;  "Significance  of  the  Term  Alkalinity 
in  Water  Analysis  and  the  Determination 
of  Alkalinity  by  Means  of  Indicators,"  E. 
W.  Washburn,  Urbana,  III.  ;  "Disinfection 
of  Water,"  C.  E.  A.  Winslow,  Boston, 
Mass.  ;  President's  Address,  Dabney  H. 
Maury,  Peoria,  111. 
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Tho  twenty-slxtli  annual  nieotinfr  of  the 
Connecticut  Society  of  Civil  Enpinfors  was 
held  at  New  Haven,  Conn.,  February  8 
and  9.  Among:  the  lectures  was  one  on 
"The  Water  Ilisourcos  of  the  Navajo  Res- 
ervation, Arizona,"  by  IT.  E.  Gregory, 
professor  of  groology,  Yale  University,  who 
was  commissioned  by  the  Government  to 
Investigate  the  whole  of  this  arid  reserva- 
tion with  a  view  of  determining  the 
amount  of  the  water  resources  and  the 
fxt<nt  to  which  they  may  he  utilized  for 
the  development  of  the  region.  Frederick 
L.  Ford,  city  engineer  of  Hartford,  Conn., 
also  gave  an  illustrated  lecture  on  "Eight 
Weeks  Civic  Study  Abroad."  Charles  E. 
Cliandler  submitted  a  paper  on  "Dams 
Approved  by  Henry  F.  Potter,"  and  Benja- 
min L.  Hinckley,  engineer  of  tests,  N.  Y., 
N.  ir.  &  H.  n.  n.  Co..  read  one  on  "Prob- 
lems Handled  by  the  Test  Department  of  a 
Large  Corporation."  Oflficers  were  elected 
as  follows:  President,  Shepard  B.  Palmer; 
vice-presidents.  Charles  A.  Kerry  and  A. 
AV.  Sperry  ;  secretary  and  treasurer,  J.  F. 
Jackson. 

The  Civic  League  of  St.  Louis  has  now 
a  long  list  of  civic  improvements  to  its 
credit  from  an  ordinance  providing  for  a 
city  forester  to  the  appropriation  of  nearly 
$2,000,000  by  the  city  for  parks  and  boule- 
vards. Its  latest  publications  are  a  map 
showing  the  location  of  the  proposed  im- 
provements in  this  line,  an  illustrated  re- 
port on  bill-board  advertising  in  St.  Louis, 
showing  its  monstrosities  and  the  contrast 
with  the  form  this  advertising  takes  in 
large  foreign  cities,  and  a  defense  of  the 
provisions  for  a  merit  system  which  are 
included  in  the  proposed  city  charter  re- 
vision. 

The  proceedings  of  the  tenth  annual 
meeting  of  the  National  Civic  Federation 
have  been  issued.  The  office  of  the  asso- 
ciation is  at  1  Madison  ave..  New  York. 

The  proceedings  of  the  Merchants'  Asso- 
ciation of  New  York  will  hereafter  be  pub- 
lished in  monthly  numbers. 

The  report  of  the  nineteenth  annual 
meeting  of  the  Massachusetts  State  Board 
of  Trade  has  been  issued.  One  most  in- 
teresting section  is  the  address  of  Charles 
W.  Eliot  on  "The  Complete  Revolution  in 
Business." 

The  Michigan  Engineer  is  the  annual 
volume  of  the  Michigan  Engineering  So- 
ciety. That  for  1909,  issued  by  A.  L. 
Holmes,  secretary,  Grand  Rapids,  is  un- 
usually well  put  together.  Three  of  the 
papers  have  been  published  in  Municipal 
Ent.ixeerixg.  and  there  are  several  others 
which  are  equally  valuable. 

The  Indiana  Sanitary  and  Water  Supply 
Association  gives  its  whole  program  of 
fifteen  papers,  president's  address,  reports 
of  officers,  luncheon  and  banquet  in  one 
day,  Friday,  February  25.  Mumicipal 
Engineering  goes  to  press  too  early  to  be 
able  to  report  the  success  of  the  venture. 
Certainly  the  list  of  speakers  is  unusual, 
including     Edward     Bartow,      C.     Arthur 


Hrown  and  J.  W.  Alvord  of  Illinois.  Geo. 
.\.  John.son  of  New  York  and  Leonard  Met- 
calf  of  Boston,  as  well  a.s  a  number  of 
.sanitai-y  experts  and  practical  designers 
and  operators  of  water  plants  in  the  state. 

Tho  .second  International  Road  Congress 
will  be  held  In  Brus.s.l.s,  July  31  to  .August 
7,  1910,  In  connection  with  tho  Interna- 
tional Exhibition.  M.  Mahlfu,  24  4  boule- 
vard Saint  Germain,  Paris,  Franco,  l.s  the 
general  secretary.  Ho  will  furnish  infor- 
mation and  accipt  memberships.  E.  L. 
Powers,  secretary  of  tho  American  Road 
Makers'  As.soclation,  l.'iO  Broadway,  New 
York,  is  his  representative  in  America. 

At  the  meeting  of  the  Municipal  Engi- 
neers of  the  City  of  New  York,  hem  Feb- 
ruary 23,  William  H.  Burr  presented  a 
paper  on  "The  Henry  Hudson  Memorial 
Bridge." 

The  Societa  Mostra  Polltecnlca,  Milan, 
Italy,  has  an  international  permanent  ex- 
hibition of  reviews,  technical  journals  and 
publications  in  connection  wits  its  per- 
manent exhibition  of  machinery,  building 
materials  and  technical  articles. 

At  the  February  meeting  of  the  New 
England  Water  Works  Association  papers 
were  read  by  L.  G.  Powers  of  Washington 
on  "Depreciation"  with  special  reference 
to  waiter  works  accounts,  and  by  A.  O. 
Doane  of  Boston  on  "The  Purchase  of  Coal 
on  Efficiency  Basis." 

The  proceedings  of  the  Cincinnati  meet- 
ing of  the  National  Municipal  Leagrue 
have  been  issued  in  a  handsome  volume 
which  can  be  procured  for  $4  from  Secre- 
tary Clinton  Rogers  Woodruff,  North 
American  Building.   Philadelphia,   Pa. 

The  monthly  report  of  the  Merchants' 
Association  Bureau  of  Inspection  of  San 
Francisco,  Cal.,  shows  much  work  done  by 
the  bureau  since  full  details  of  the  work 
done  during  tho  month  in  amount  and 
quality  are  given.  The  number  of  defects 
discovered  by  the  association's  inspectors, 
which  have  been  corrected  on  their  com- 
plaints, is  evidence  of  the  necessity  and 
the  value  of  the  work. 

At  the  annual  meeting  of  the  Engineers' 
Society  of  Western  Pennsylvania,  officers 
were  elected  as  follows :  E.  K.  Morse, 
president ;  J.  O.  Handy,  vice-president ;  A. 
E.  Frost,  treasurer ;  A.  R.  Raymer  and 
Willis  Whited,  directors.  The  annual  ban- 
quet was  held  January  29. 

At  the  meeting  of  the  Brooklyn  Engi- 
neers' Club,  Februar>-  10,  Percy  C.  Barney 
presented  a  paper  on  "The  Catskill  Water 
System  of  the  City  of  New  York."  At  the 
informal  Thursday  night  talk  of  March  3 
Thomas  B.  Hamilton  will  give  an  Illus- 
trated paper  on  "The  Making  of  a  Marble 
Quarry." 

The  American  Society  of  Engineering 
Contractors  is  holding  its  special  Chicago 
convention  as  this  number  of  MnxiciPAL 
Engineering  is  on  the  press.  It  gives 
every  indication  of  being  a  live  organiza- 
tion which  will  fill  a  place  heretofore  va- 
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cant.  Report  of  the  convention  will  be 
given  next  month. 

The  Iowa  As.sociation  of  Cement  Users 
holds  its  convention  at  Cedar  Rapids, 
March  9,  10  and  11.  Ira  A.  Williams,  sec- 
retary, Ames,  Iowa. 

The  Iowa  Engineering  Society  held  a 
convention  at  Cedar  Rapids,  Iowa,  Febru- 
ary 10  and  17.  About  30  members  were 
in  attendance.  The  program,  which 
brought  about  much  antimated  discussion, 
included  the  following  papers :  "Concrete 
Construction  in  Cold  Weather,"  J.  H. 
Chubb ;  "Rates  for  Electric  Service,"  A. 
.H.  Ford ;  "The  Direct  Method  of  Illumi- 
nating Engineering,"  L.  B.  Spinney.  Re- 
ports of  committees  were  submitted  as  fol- 
lows :  Surveying  and  drainage,  Seth 
Dean  ;  sanitary  engineering,  A.  Marston ; 
roads  and  pavements,  T.  H.  McDonald ; 
railroad  engineering,  W.  G.  Raymond. 


ical  and  optical  draftsman  at  the  Frank- 
ford  Arsenal,  Philadelphia,  Pa.,  at  $1,600 
a  year. 


The    Technical    Schools. 

The  January  bulletin  of  Purdue  Univer- 
sity contains  the  annual  reports  of  the 
president  and  other  officers. 

The  students  of  the  Armour  Institute  of 
Technology',  Chicago,  issue  The  Armour 
Engineer,  semi-annually.  The  first  num- 
ber of  the  second  year  contains  a  dozen 
excellent  practical  articles,  from  alumni 
and  faculty  of  the  institution  and  others. 

Bulletin  No.  34  of  the  University  of 
Illinois,  Urbana,  111.,  contains  a  report  of 
tests  of  two  types  of  tile-roof  furnaces 
under  a  water-tube  boiler  by  J.  M.  Snod- 
grass. 

Bulletin  No.  33  of  the  University  of  Illi- 
nois contains  a  report  of  tests  of  tungsten 
lamps  by  T.  H.  Amrine  and  A.  Guell, 
which  is  of  great  interest,  as  it  adds  much 
to  the  available  information  on  the  new 
electric  light. 

Collier's  Weekly  has  made  the  amende 
honorable  for  a  reflection  cast  on  the  in- 
tegrity of  the  International  Correspond- 
ence Schools  of  Scranton,  Pa.,  by  making 
a  thorough  investigation  of  the  methods 
and  results  of  the  instruction  given  and 
publishing  a  report  which  is  an  excellent 
endorsement  of  the  institution. 

Bulletin  No.  337  of  the  University  of 
Wisconsin  contains  Daniel  W.  Mead's  pa- 
per on  "The  Relations  of  Experimental 
Results  to  the  Theory  of  the  Tangential 
Water  Wheel,"  based  on  tests  made  in  the 
hydraulic  laboratory  of  the  University  of 
Wisconsin,  which  is  in  charge  of  Profes- 
sor Mead. 

The  new  engineering  buildings  of  the 
University  of  Kansas  were  dedicated  Feb- 
ruary 25  with  addresses  by  Dean  Frank 
O.  Marvin,  President  Richard  C,  Maclau- 
rln,  of  the  Massachusetts  Institute  of 
Technology',  and  President  Ernest  R. 
Buckley,  of  the  American  Mining  Con- 
gress. 


Civil  Service  Examinations. 

The  U.  S.  Civil  Service  Commission  will 
hold  examinations  as  follows : 

March   29,   30,   31  :     For  senior  mechan- 


Personal  Notes. 

George  T.  Bolton  has  been  appointed 
city  engineer  at  Cohoes,  N.  T. 

R.  L.  Gardner  has  been  reappointed  city 
engineer  at  North  Adams,  Mass. 

Bion  Arnold  has  been  appointed  subway 
engineer  for  the  city  of  Chicago. 

W.  F.  Gollaher  has  been  appointed  sup- 
erintendent of  water  works  at  Mesa,  Ariz. 

Frank  Weaver  has  been  appointed  city 
engineer  to  succeed  L.  A.  Dillon  at  Ham- 
ilton O. 

H.  M.  Talbott  has  been  appointed  city 
engineer  to  succeed  E.  B.  Shipley  at  Ow- 
ensboro,   Ky. 

W.  E.  Roche  has  been  appointed  assis- 
tant engineer  in  the  city  engineer's  office 
at  Ogden,  Utah. 

J.  E.  Thompson  has  been  elected  city 
engineer,  succeeding  S.  D.  Newton,  at 
Knoxvllle,  Tenn. 

A.  F.  Harley  has  established  an  office 
for  practice  as  a  consulting  engineer  at 
Jacksonville,  Fla. 

Christopher  Harrison  has  been  appoint- 
ed city  engineer,  his  twelfth  consecutive 
term,  at  Everett,  Mass. 

F.  B.  Mayer  has  been  elected  mayor 
and  A.  F.  Helingren  and  G.  R.  Adams  city 
commissioners  at  Alice,  Texas. 

Fayette  Brown,  president  of  the  Brown 
Hoisting  Machinery  Co.,  Cleveland,  O., 
died  January  2  0,  in  his  87th  year. 

C.  R.  Eager,  president  of  the  California 
Construction  Co.,  of  San  Francisco,  Cal., 
died  in  that  city  recently,  aged  63  years. 

Mr.  Alexander  Potter  has  been  elected 
an  honorary  member  of  the  Association  of 
Managers  of  Sewage  Disposal  Works  of 
Great  Britain. 

W.  J.  Frederick  has  been  elected  mayor, 
and  W.  T.  Keer,  F.  W.  Baebel,  J.  W.  Hill, 
B.  F.  Davis  and  W.  B.  Johnson,  alder- 
men, at  San  Felix,  Tex. 

Cuno  H.  Rudolph,  Gen.  John  A.  Johns- 
ton and  Major  W.  V.  Judson  compose  the 
reorganized  board  of  district  commission- 
ers of  the  District  of  Columbia. 

Hon.  John  F.  Fitzgerald,  first  mayor  of 
Boston  under  the  new  city  charter,  which 
provides  for  a  term  of  four  years,  was 
inducted  into  office  February  7. 

J.  Q.  Worley,  of  Kansas  City,  has  been 
retained  by  the  city  of  Wichita,  Kan.,  to 
advise  as  to  the  value  of  the  water  plant 
which  the  city  contemplates  purchasing. 

P.  H.  Norcross,  Assoc.  M.  Am.  Soc.  C. 
E.,  of  the  Solomon-Norcross  Co.,  Atlanta, 
Ga.,  has  been  appointed  consulting  engi- 
neer for  the  Georgia  State  Board  of 
Health. 

Nicholas  S.  Hill,  Jr.,  consulting  engi- 
neer. New  York  city,  has  established  a 
laboratory  for  making  tests  and  investi- 
gations in  connection  with  water  works 
and  sewerage  problems. 

Henry  B.  F.  Macfarland,  for  some  years 
commissioner  of  the  District  of  Columbia, 
is  a  inember  of  the  new  law  firm  of 
Tucker,  Kcnyon  &  Macfarland.  with  offices 
at  1420  New  York  ave.,  Washington,  D.  C. 

P.  B.  Beerj',  for  fourteen  years  assist- 
ant manager  of  the  Sandusky  Portland 
Cement  Co.,  Sandusky,  O.,  has  resigned  to 
accept  the  position  of  secretary  and  treas- 
urer of  the  Allentown  Portland  Cement 
Co.,  which  will  begin  cement  shipments 
in  April  with  a  daily  output  of  3,000  bar- 
rels. He  will  be  in  charge  of  the  sales 
department.  Charles  A.  Matcham,  for- 
merly general  manager  of  the  Lehigh 
Portland  Cement  Co.,  is  president  and 
general  manager  of  the  new  plant,  which 
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Is  a  modern  model  desigrned  so  as  to  be 
readily  doubled  In  capacity. 

Charles  A.  Brown,  who  has  been  con- 
nected with  the  city  engineer's  office  at 
Indianaijolis.  Ind..  for  tlfteen  years,  has 
reslKiied  and  will  engage  in  consulting 
practice  ,\vith  offices  in  the  Indiana  Trust 
Building. 

Sam  K.  Murray,  superintendent  of  the 
municipal  asphalt  repair  plant  at  Indian- 
apolis, Ind.,  from  Juno,  190S.  to  January 
1,  1910,  has  tak<n  charge  of  the  a.sphalt 
department  of  the  bunau  of  highways  at 
Denver,   Colo. 

Lewis  C.  Ashbaugh,  M.  Am.  See.  C.  E., 
has  been  appointed  assistant  chief  engi- 
neer of  the  county  highway  project  at  Los 
Angeles,  Cal.     Mr.  Ashbaugh  was  formerly 


office  engineer  of  the  Central  Colorado 
Power  Co.,  at  D.-nver. 

Leonard  C.  Smith,  who  has  been  chief 
engineer  of  the  department  of  water  sup- 
ply, gas  and  electricity,  liorough  of 
Queens,  New  York,  has  been  aripointed 
engineer  In  charge,  undt-r  the  reorganiza- 
tion plan,  reporting  to  the  chief  engineer, 
I.    M.   di-\'ariina. 

»,  ^-  ^^-  '^""'  '""^  ^^'^'1  ^'^c  Yale  &  Towne 
Mfg.  Co.,  Stamford,  Conn.,  as  manager  of 
the  chain  block  and  hoist  dei)artment,  lias 
resigned  In  lieeomo  vic'-iin-.sid.-iu  and 
treasurer  of  the  CauK-ron  Engineering  Co., 
Brooklyn.  N.  Y.  It.  T.  Ilodgkins,  long  his 
chief  assistant.  Iia.s  Ik.  n  [iromoted  to  fill 
the  vacancy. 
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The  Ciimiiu'r  ri>r(able  .Vsplialt   I'a\lnK  riant. 

Nine  of  the  Cummer  one-car  portable 
paving  plants  for  building  sheet  asphalt, 
tar  and  asphalt  macadam  pavements  were 
built  in  1909.  The  plant  consists  of  a 
sand  drum  with  a  capacity  of  20  tons  an 
hour ;  a  steam-jacketed  Iroquois  mixer  of 
9  cubic  feet  capacity  with  steam  cylinder 
for  opening  gate ;  a  5-ton  capacity  steel 
sand  bin  with  rotary  screen  ;  3  open  ket- 
tles, with  hinged  covers,  each  2S0  cubic 
feet  capacity  with  a  small  steam-jacketed 
pressure  tank  to  discharge  melted  asphalt 
to  mixer  platform  ;  an  oil  pump  and  meas- 
uring tank  ;  two  dryer  elevators  for  sand 
or  rock,  and  one  steel-encased  hot-sand 
elevator,  a  sand  box  on  scales  with  two 
beams  and  tare  beam ;  an  asphalt  crane 
with  hoisting  engine  and  drum  ;  4-inch  as- 
phalt piping  with  5-inch  steam  jacket; 
80-h.  p.  engine;  9Vj-inch  air  pump,  60- 
h.  p.  vertical  boiler,  etc.  A  mechanically 
agitated  closed  kettle  can  be  substituted 
for  one  of  the  open  kettles.  The  large 
capacity  of  the  plant  is  attributed  to  the 
large  capacity  of  the  sand  dryer,  which 
supplies  all  the  sand  the  plant  can  possibly 
use. 

Full  information  about  the  plant  will 
be  given  by  F.  D.  Cummer  &  Son  Co., 
Cleveland,  O. 


Cement  Brick. 

The  Universal  Brick  Co.,  Utica,  III., 
have  issued  a  comprehensive  booklet  de- 
scribing in  full  and  illustrating  the  proc- 
ess of  manufacture,  the  buildings  and 
machinery  and  the  quality  of  the  cement 
brick  made  by  them.  The  booklet  was 
prepared  by  W.  P.  Cosgrrove,  Indianapolis, 
and  shows  care  and  experience  in  prepar- 
ing such  literature. 

The  company  uses  the  famous  Utica  or 


Ottawa  silica  fire  sand  and  Utica  cement, 
which  are  mixed  and  ground  in  one  opera- 
tion, then  pugged,  receiving  the  required 
moisture,  then  pressed  and  subjected  to  a 
special  cement  curing  treatment,  after 
which  the  bricks  are  ready  for  the  wall. 

Crushing  tests  by  various  engineering 
laboratories  show  ultimate  strength  of 
5,692  to  7,668  pounds  per  square  inch, 
most  of  the  results  lying  between  6.250 
and  6,625  pounds.  Absorption  is  between 
7  and  8  per  cent,  after  48  hours'  soaking. 
Freezing  tests,  20  freezings  varying  in 
length  from  7  to  39  hours,  showed  almost 
infinitesimal  losses  in  weight,  the  gr<at- 
est  loss  in  any  one  brick  being  less  than 
one-third  of  1  per  cent.,  and  some  showing 
as  low  as  one-twentieth  of  1  per  cent. 
The  company  will  send  copies  of  the  book- 
let on  request. 


Waterprooflng  a  Reservoir. 

The  Bedford  reservoir  at  Pittsburg  has 
an  area  of  surface  to  be  waterproofed 
amounting  to  5,615  square  yards.  After 
the  first  layer  of  concrete,  4  inches  thick, 
was  laid  and  had  become  perfectly  dry 
all  dust  was  carefully  brushed  oft  and  a 
heavy  coat  of  Pioneer  primer  paint,  made 
by  the  American  Asphaltum  and  PvUbber 
Co..  of  Chicago,  was  applied  with  ordinary 
paint  brushes.  On  this  primed  surface 
was  mopped  a  heavy  coating  of  Pioneer 
reservoir  waterproofing  asphalt,  applied  at 
a  temperature  not  less  than  450  degrees 
F.,  to  a  thickness  not  less  than  one-eighth 
inch.  Over  each  joint  In  the  concrete 
was  laid  a  single  layer  of  asphalt  satu- 
rated wool  felt,  8  inches  or  more  in  width, 
which  was  laid  in  hot  asphalt  and  then 
mopped  carefully  and  heavily  with  the 
waterproofing    asphalt. 

After   the   waterproofing  asphalt   cioled 
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the  next  layer  of  4  inches  of  concrete  was 
laid,  and  this  layer  was  waterproofed. 
Then  a  granolithic  finish  was  laid  on  the 
exposed  or  finished  surface  by  the  alter- 
nate block  method. 

The  accompanying  photograph  shows 
the  first  set  of  blocks  laid  and  the  work- 
men beginning  the  laying  of  the  alternate 
blocks.  Other  workmen  are  applying  as- 
phalt on  the  side  slopes  of  the  reservoir. 


Trade    Publications. 

The  latest  issue  of  The  Edison  Aggre- 
gate gives  a  number  of  photographs  of 
beautiful  concrete  homes  in  cement  stucco, 
poured  concrete,  concrete  and  stucco,  and 
reinforced  concrete. 

Publication  387  of  the  National  Brake 
and  Electric  Co.  is  devoted  to  motor- 
driven  air  compressors,  type  3Vs. 

Vulcanite  Pamphlet  No.  9  contains  the 
article  on  "Uses  of  Mineral  Oil  Mixed  Con- 
crete," by  Albert  Moyer,  which  appeared 
in  the  February  number  of  Municipal 
Engineering. 

The  latest  publication  of  the  Associa- 
tion of  American  Portland  Cement  Manu- 
facturers contains  the  progress  reports  of 
its  committee  on  technical  research  on  the 
action  of  oil  on  concrete  and  the  effect  of 
temperature  on  the  hardening  of  concrete. 

Bulletin  No.  7  of  the  Adjustable  Steel 
Centering  Co.  on  methods  of  constructing 
monolithic  concrete  sewers,  culverts  and 
conduits  is  received. 

Circular  No.  17  of  the  International  Ex- 
hibition of  Railways  and  Land  Transport, 
to  be  held  in  Buenos  Aires,  Argentine  Re- 
public, May  to  December,  1910,  gives  the 
program  of  the  exhibition,  fees  and 
charges  and  much  other  information  about 
the  exhibition  and  the  city. 

Sewers,  tanks  and  walls  and  their  re- 
inforcement when  built  of  concrete  are 
the  subject  of  a  booklet  of  the  Northwest- 
ern Expanded  Metal  Co. 

Specifications  for  Portland  cement  are 
issued  by  the  American  Bureau  of  Inspec- 
tion and  Tests. 

The  Lock  Joint  Pipe  Co.,  165  Broad- 
way, New  York,  shows  In  a  well-con- 
structed booklet  the  Meriwether  system  of 
continuous  reinforced  concrete  pipe.  How- 
ard Egleston,  Chattanooga,  Tenn.,  is  sales 
manager  for  the  Southern  States. 

The  Cement  Tile  Machinery  Co.,  of 
Waterloo,  Iowa,  sends  an  interest-com- 
pelling reminder  of  its  factory,  the  ma- 
chine it  makes,  and  the  tiles  made  by  the 
machine. 

The  trade  publication  of  the  Crane  Co., 
Chicago,   is  known  as  The  Valve  World. 

Bulletin  69  of  the  Universal  Portland 
Cement  Co.,  shows  many  large  buildings, 
chimneys,  railroad  structures  and  a  dam 
in  which  Universal  cement  has  been  used. 

The  Economy  Drawing  Table  Co.,  To- 
ledo. C,  sends  a  new  catalog  of  the  draw- 
ing tables,  sectional  filing  cases  and  spe- 
cialties in  the  same  lines  which  they 
manufacture  and  which  are  so  satisfac- 
tory to  those  who  have  purchased  them. 


Spiral  riveted  pipe  and  flanges  for  the 
same,  hydraulic  and  exhaust  steam  sup- 
plies are  described  in  pamphlet  No.  30  of 
the  American  Spiral  Pipe  Works. 

The  Goheen  Mfg.  Co.  issues  an  occa- 
sional new  illustrated  pamphlet  on  carbon- 
izing coating. 

Industrial  Engineering  and  the  Engi- 
neering Digest  will  be  the  name  of  the 
combination  of  the  two  papers  included  in 
the  title,  and  the  office  will  be  at  220 
Broadway,  New  York. 

The  monthly  Pipe  Parley  of  the  Mc- 
Wane  Pipe  Works,  Lynchburg,  Va.,  an- 
noimced  the  destruction  of  office  and  ware- 
house by  fire  on  January  1,  but  as  the 
works  were  not  damaged  the  manufacture 
of  pipe  was  not  interrupted.  Pipe  prices 
are  quoted  at  $26  a  ton  for  6-inch  in  New 
York  and  Birmingham. 

The  Bush  type  of  train  shed  is  fully  de- 
scribed in  a  reprint  from  Architecture, 
entitled  "A  New  Type  of  Train  Shed." 

The  Scioto  Fire  Brick  Co.  issues  an  il- 
lustrated catalog  of  the  many  shapes  and 
purposes  of  their  fire  brick. 

The  Barrett  Mfg.  Co.  sends  a  hand- 
some photograph  of  the  new  Pennsylvania 
railroad  station,  in  which  its  specification 
pitch  and  felt  have  been  used  exclusively. 
Coal  tar  pitch  and  felt  waterproofing 
which  had  been  in  the  ground  for  thirty 
years  were  found  in  the  buildings  torn 
down  for  the  station,  and  showed  no 
change  in  chemical  or  waterproofing  qual- 
ities. 

Three  valuable  volumes  on  sewage  col- 
lection and  disposal  are  fully  advertised 
in  an  illustrated  circular  of  the  Standard 
Sanitary  Mfg.  Co.,  Pittsburg. 

The  Mills  memorial  water  works  system 
of  Thorntown,  Ind.,  is  described  by  Chas. 
Brossmann  in  a  late  booklet  of  the  Lehigh 
Portland  Cement  Co. 

The  latest  addition  to  German  industrial 
literature  is  the  monthly  Der  Industriehau, 
published  by  Carl  Scholtze,  Leipzig,  which 
is  devoted  to  the  design  and  construction 
of  factories,  including  all  engineering 
structures  and  tlie  technical  matters  con- 
nected therewith. 

The  last  number  of  Farm  Cement  Neivs 
issued  by  the  Universal  Portland  Cement 
Co.  devotes  considerable  space  to  cement 
exhibits  at  state  fairs.  Each  fair  should 
have  a  cement  industries  building  in  which 
the  farmers  can  be  instructed  in  the  many 
uses  of  cement  on  the  farm  and  the  road. 
The  movement  for  such  buildings  meets 
the  approval  of  many  who  are  interested 
in  the  advancement  of  agriculture. 


Trade   Notes. 
ASPHALT. 

Chehalis,  Wash. — Special. — E.  J.  Her- 
mans, cy.  engr.,  advises  us  that  he  desires 
to  purchase  a  municipal  asphalt  plant  for 
a  city  of  SOOO. 

Wichita,  Kan. — Many  of  the  citizens  of 
this  city  advocate  the  purchase  of  a  mu- 
nicipal asphalt  plant. 

Denver,  Colo. — A  contract  for  building  a 
municipal  asphalt  plant  has  been  awarded 
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to   Hetherlngton   &   Berner,    of   Indianapo- 
lis, Ind.,  for  $17,150. 

BRICK. 

Mt.  Carmel,  III. — Tiie  Mt.  Carmel  Vitri- 
fied Brick  &  Sewer  Pipe  Co.  lias  been  in- 
corporated to  manufacture  paving-  brick 
and  sewer  pipe,  by  \V.  A.  Stansfield,  Jolin 
E.  ^Villis  and  J.  S.  Stansfield/ 

Ft.  Wayne,  Ind. — The  Sprang  Clay  Pro- 
ducts Co.  lias  been  incorporated  to  man- 
ufacture, buy  and  sell  clay  products,  by 
Milo  J.  Sprang,  Milo  J.  Gorrell,  Jr.,  and 
A.  J.  Neireiter. 

The  Moores  Coney  Co.,  of  Cincinnati, 
wholesale  dealers  in  lime,  cement  and 
brick  and  builders'  supplies,  have  pur- 
chased the  controlling  interest  in  the  Har- 
ris Brick  Co.,  at  Zanesville,  O.,  and  an 
entire  new  line  of  brick  machinery  is  be- 
ing installed  to  manufacture  the  Harris 
Pavers.  The  plant  should  be  in  operation 
about  April  1.  Mr.  Ellsworth  Ogden,  of 
Columbus,  who  has  had  a  wide  experience 
in  the  brick  business,  is  in  charge  of  the 
reconstruction,  and  will  remain  in  charge 
of  the  plant.  Mr.  Peter  Gorter  will  have 
charge  of  the  sales  department.  The 
plant  is  located  on  the  Belt  Line  with  di- 
rect connection  with  the  B.  &  O..  Hocking 
Valley.  Pennsylvania  and  the  Wabash  sys- 
tems, thus  conferring  the  best  shipping  fa- 
cilities. 

CEMENT. 

Chamberlain,  S.  D. — The  Dakota  Port- 
land Cement  Co.  will  begin  the  erection  of 
a  plant  for  the  manufacture  of  cement  on 
March   1.5. 

Keokuk,  Iowa. — The  Keokuk  &  Hamil- 
ton Water  Power  Co.  has  begun  the  erec- 
tion of  a  cement  plant  at  Hamilton,  111. 

CONCRETE   BLOCKS. 

Louveme,  Minn. — The  Louverne  Con- 
crete Co.  has  been  incorporated  by  L.  E. 
Coss.  Dr.  C.  L.  Sherman,  C.  J.  Martin, 
H.  E.  Cornish,  H.  E.  Peterson  and  E.  R. 
Coss.     H.  E.  Cornish  is  manager. 

Humboldt,  la. — The  Humboldt  Cement 
Products  Mfg.  Co.  is  erecting  a  cement 
block  plant. 

PURCHASE  OF   MACHINERY. 

Perkasia,  Pa. — Special. — A.  M.  Bean, 
mayor,  says  the  borough  council  has 
passed  a  resolution  to  purchase  a  power 
road  roller. 

Trenton,  N.  J. — Special. — T.  J.  McGov- 
ern,  general  contractor,  Fischer  Bldg.,  de- 
sires prices  and  information  regarding 
street  cleaning  machinery  and  up-to-date 
sweepers. 

Tama,  la. — Special. — D.  F.  Coe  is  in 
the  market  for  a  second-hand  steam  en- 
gine, 4  or  6  h.  p. 

Houston,  Tex. — Special. — C.  S.  Woods, 
prest.  Western  Land  Corporation,  desires 
to  purchase  a  rock  crusher  of  50  yds. 
daily  capacity. 

Montrfal,  Can. — Special. — Hilder  Daw, 
C.  E.,  790  City  Hall  ave.,  is  in  the  mar- 
ket for  machinery  and  tools  for  construct- 
ing, and  materials  for  building. 

Normal,  111. — This  city  has  purchased 
four  fine  machines  for  the  street  depart- 
ment from  the  Studobaker  Mfg.  Co..  of 
South  Bend.  Ind.,  including  a  large  dump 
wagon,  a  street  sweeper,  a  street  sprink- 
hr,  and  a  machine  for  refilling  the  sweep- 
er broom. 

Landor,  Wyo. — Special. — J.  C.  Edsall  is 
in  the  market  for  dump  wagons  to  use 
with  traction  engines 

Edmonton.  Can. — Special. — B.  F.  Mitch, 
ell,  secy.  Edmonton  Engineering  Societv, 
Archibald  Block,  advi.ses  us  that  the  Ed- 
monton   Engineering    Society    is    open    to 


receive  catalogues,  etc.,  from  manufac- 
turers. 

Creston,  la. — Special. — Thos.  S.  DeLay. 
cy.  engr.,  says  this  town  will  shortly  be  in 
the  market  for  an  elevating  grader  suit- 
able for  street  grading  where  it  is  neces- 
sary to  load  the  dirt  in  wagons.  He  de- 
sires to  communicate  with  the  producers 
of  such  machines  'and  with  any  parties 
who  have  a  second-hand  machine  for  sale. 
He  also  desires  information  regarding  a 
combination  traction  engine  and  road 
roller  with  gas  power. 

Los  Angeles,  Cal. — Bids  will  be  asked 
soon,  by  the  board  of  supervisors,  for  fur- 
nishing 4  steam  road  rollers  of  13 1^  tons 
each. 

PURCHASE    OF    MATERIALS. 

Lander,  Wyo. — Special. — J.  C.  Edsall 
advises  us  that  he  is  in  the  market  for 
Portland  cement. 

Creston,  la. —  (Special) — Thos.  L.  De 
Lay,  cy.  engr.,  desires  up-to-date  informa- 
tion on  the  cost  of  quarrying  and  crushing 
rock  for  concrete  and  road  building. 

LIGHT,   HEAT   AND    POWER. 

Portland,  Me. — The  Hydro  Power  Co. 
has  been  incorporated  to  deal  in  engines, 
pumps,  etc.,  by  P.  W.  Hayden,  of  Ran- 
dolph, Mass.,  and  C.  H.  Tolman,  of  Port- 
land. 

SEWER  PIPE. 

Spokane,  Wash. — Work  on  the  big  sewer 
plant  to  be  erected  by  the  Washington 
Brick,  Lime  &  Sewer  Pipe  Co.  will  begin 
as  soon  as  the  weather  is  favorable.  The 
company  was  recently  organized  with  J. 
H.  Spear  as  president  and  general  man- 
ager ;  William  M.  Colby,  vice-president ; 
S.  J.  Coal,  secretary ;  T.  E.  Redmond, 
treasurer  ;  L.  A.  Spear,  assistant  manager. 

MISCELLANEOUS. 

Newton,  O. — Special. — The  sales  depart- 
ment of  the  G.  W.  Parsons  Co.  will  be 
consolidated  with  the  home  office  in  this 
city.  Geo.  F.  Lambert  and  Geo.  M.  King, 
who  represent  the  sales  department,  will 
maintain  their  residences  in  Des  Moines 
and  both  parties  can  be  seen  at  their 
homes  or  be  called  there  by  long  distance 
phone  after  office  hours. 

Gerald  Priestman  has  been  employed  by 
Merritt  &  Co.,  of  Camden,  N.  J.,  as  man- 
ager of  sales  for  their  department  of  hy- 
draulic specialties.  ;Mr.  Priestman  was 
formerly  with  Pugh  &  Hubbard,  consult- 
ing engineers,  of  Philadelphia,  and  later 
sales  manager  for  a  well-known  New  York 
company. 


Patents    Concernins    Cement    Blrol^s,    Brirks 
and    Artificial    Stiir.o. 

856,176.  Composite  Building  Block. 
Jas.  Muir,  Springfield,  Mass. 

856,213.  Mold  for  Makin?  Concrete 
Blocks  and  Artificial  Stone.  V,  m.  A.  Ben- 
ton, Ft.  Worth,  Tex. 

863,711.       Device    for     Molding    Vesse's, 
such  as   Flower  Pots  and  the   I^'ke.      Con- 
rardus  Geraedto.  Adrianus  Blocks,  Jr,.  and 
Wilhelmus  Byvoet  Az,   Roermond,   Nether-  , 
lands. 

866,175.  Cement  Brick  Pressing  Ma- 
chine.     Philip  K.   Young,   Omaha,   Neb. 

867,427.  Cement  Gate  Mold.  Ira  Shiv- 
ely  and  Jay  Huber,  Dexter.  N.  M. 

870,370.  Process  for  Making  Artificial 
Stone  and  Concrete.  Frank  S.  Lamson, 
\\'ashington,  D.  C. 

876.280.  Concrfte  Bock  Machine.  Frank 
Morcher.   Tiffin,   O. 

877,870.  Apparatus  for  Molding  Artifi- 
cial Stone  Blocks  (curb).  Jas.  W.  Shone 
and   John   N.    Rauber,    Rochester,    N.    Y. 
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877.874.  Mold  for  Cement  Blocks.  Sto- 
yan  'I'sarioff,   New  York,   N.  Y. 

877.!t!M;.  877.997.  Concrete  Building 
Block  Wall.  Frank  M.  Henry,  Minneapo- 
lis,  Minn. 

878.417.  Artificial  Stone  Machine.  Thos. 
A.   McMnrtrie,   Los  Anffoles,  Cnl. 

878,542.  C.'inont  Block  and  Brick  Ma- 
chine.    Solomon  M.  Kimble,  Jackson,  Mich. 

878.945.  C.-ment  Block  Machine.  Ross 
Entlsley.    Marion.    Ind. 

S7!t,(tr,t;.  Core  for  Building  Blocks.  Ed- 
ward  IMiodes,   Dresden,   O. 

880,066.  Concrete  Sidewalk  Block.  Chas. 
Deez,   Madison,   Wis. 

880,201.  Apparatus  for  Molding  Con- 
crete and  the  Like.  Chas.  DIetrlchs.  Little 
Ferry.  N'.  J. 

880.495.  Concrete  Block  Machine.  Al- 
bert   F.    Barnes,    Neola,   Iowa. 

880.782.  Face  Plate  for  Cement  Block 
Molds.     Geo.  W.  Dunlap,  Vancou%cr,  B.  C. 

880,886.  Machine  for  Making  Cement 
Brick  and  the  Like.  Fred  C.  Hohn,  Green- 
castle.   Ind. 

881,164.  Press  for  Manufacturing 
Briquets,  Blocks,  Artificial  Stone,  and  the 
Like.  Wilhelm  Surmann,  Cologne,  Ger- 
many. 

881,224.  Corner  Lock  for  Cement  Molds. 
Hugh  A.  Carmichael,  West  Lome,  Ont., 
Can. 

881,513.  Cement  Block  Machine.  John 
Wengs.   Monroe,   Mich. 

881.815.  Cement  Brick  Machine.  Dan- 
iel  H.   Merritt.   Lincoln,   Neb. 

SS2249.  Cement  or  Concrete  Block 
Mold.      Arthur   M.    Haight.   Jackson.    Mich. 

882.414.  HoMow  Concrete  Block.  Her- 
bert N.  Pettigrew,  New  Orleans.  La. 

882.633.  Building  Block  and  Manner  of 
As.ssembling.  Robert  A.  Harris,  Tucson, 
Ariz. 

882.975.  Process  for  Manufacturing  Ar- 
tificial Stone.  Jacob  Standt.  Bonn.  Ger- 
many. 

883.294.  Transnortlng  and  Drj-ing  Car 
for  Cement  or  Concrete  Blocks.  Sher- 
wood  M.   Chase.   Columbus,   O. 

884.101.  Cement  Block  Machine.  John 
W.   Miller.  Jackson.  Mich. 

884.1  G6.  Mold  Plate  for  Concrete  Con- 
struction.    Ernest  G.  Kemper.  Dallas.  Tex 

884.4  98.  Concrete  Block.  Jas  R.  King, 
Petersburg.  Ind. 

884.713.  Machine  for  Molding  Cement 
Blocks.     Frank  Cherny.  Cleve'and,   O. 

884.931.  Mold  for  Making  Cementitious 
Articles.  Daniel  A.  Keogan.  White  Ha- 
ven.  Pa. 

884.965.  Mold.  Ellas  M.  Walker,  Wich- 
ita. Kan. 

885.065.  Refractor^'  Block  for  Build- 
ing Purpo.=es.  Frederick  B.  Marion,  Pat- 
erson.   N.   J. 

886,124.  Manufacture  of  Artificial 
Stone.     John  C.   Henderson.   Oakland.   Cal. 

886.252.  Process  for  Hardening  Artifi- 
cial Stone.  Erich  Schwanenberg  and  Al- 
bert Rinne,  Hanover,  Germanv. 

886.404.  Machine  for  Forming  Build- 
ing Blocks.     Wm.  Raab.  Waterloo.  Iowa. 

886.877.  Cement  Chair  Mold.  Mathias 
Serrier.    Edwardsville.    III. 

887.211.  Cement  Block.  John  S.  Min- 
ton.  Kearnev.  Neb 

887.398.  Brick  and  Block  Mold.  Chas. 
W.   Jones.   Charlotte.   N    C. 

887,432.  Mold  for  Building  Blocks. 
Frank  M.   Sawyer.   Charlotte.   N.   C. 

887.565.  Apparatus  for  Molding  Ar- 
ticles from  Cementitious  Material.  Alex. 
Zuberbuhler,  Toronto.  Ont. 

887.814.  Mold  for  Hollow  Concrete 
Blocks.  Levi  S.  Johnson,  Sioux  City. 
Iowa. 

S 7 7.933.  Concrete  Block  Mold.  Bern- 
ard A.  Tuller  and  Miles  Bateman,  Center- 
ville,  Iowa. 


889,569.  Concrete  Composition  for 
Building  Material.  Herman  S.  Albrecht 
St.    Louis,    Mo. 

889,633.  Apparatus  for  Forming  Artifi- 
cial Blocks.  Albert  A.  Pauly,  Youngs- 
town,   O. 

889,943.  Apparatus  for  Laving  Walls 
of  Building  Blocks.  Clawson  M.  Maddox 
Muncie.   Ind. 

890,039.  Machine  for  Molding  Concrete 
or  Cement  Brick.  John  S.  Fish,  South 
Bend.    Ind.  • 

890,187.  Artificial  Stone  Machine.  John 
A.   Smalley,   Des  Moines,   Iowa. 

891,312,  891,313.  Concnte  Chimney 
Block  and  Concrete  Block.  John  W 
White,    Spokane,    Wash. 

891,423.  Machine  for  Forming  Con- 
creto  Blocks.  Jas.  Ingelis,  Muskegon, 
Mich. 

892,138.  Cement  Block  Mold.  Wm  A 
Crew,    Salisbury,    Md. 

892,583.  Cement  Block  Machine.  Wm. 
S.    Colvin,    Hamilton.    Kan. 

894,089.  Concrete  Block  Press  Ma- 
chine.     Fred  E.  Wilkin.son,   Fairburv.   Neb. 

894.390.  Down-Face  dment  Block  Ma- 
chine.    Geo.  F.  Newton,  Kansas  City,  Kan. 

894.744.  Machine  for  Molding  Concrete 
Blocks.     Wm.  H.  Phillips.  Cohimbus,  O. 

895.195.  Press  for  Pressing  Concrete 
Into  Blocks.  Enos  S.  Redmond,  Kansas 
City,  Mo. 

895,243.  Interlocking  Concrete  Curb 
Block.      Sydney  L.    Davis,    Pensacola,    Fla. 

895.414.  Block  Molding  Machine.  Rus- 
sell B.  and  Wm.  W.  Bennett,  Westerville, 
Ohio. 

895,614.  •  Block  Molding  Machine.  Ole 
Benson.  South  Omaha.  Neb. 

896,259.  Cement  B'ock  Machine  Cv- 
rus  S.  Wert,  Kendallville.  Ind. 

896,330.  Mold  for  Concrete  Building 
Blocks.  Christian  J.  Scheelkv.  Newport 
News.  Va. 

897,552.  Cementitious  Building  Block. 
Edward  H.  McClintock.  West  Somerville, 
^fass. 

898.656.  Building  Block.  Rov  E. 
Keagle.   Lodl,   Cal. 

898.703.  Manufacture  of  Stone  or 
Marble  Artificially.  Thomas  M.  Thorn, 
Woodlands,   Chestnut,   England. 

898,911.  Concrete  Molding  Device.  Wm. 
C.  Neeley,  Pueblo,  Col. 

899,168.  Machine  for  Molding  Blocks. 
Julius  Jaeger,  Rutherford,  N.  J. 

899,517.  Block  Molding  Machine.  El- 
more  N.   Edwards.   Alva,   Okla. 

899.799.  Apparatus  for  Forming  Build- 
ing Blocks  and  Artificial  Stone  From 
Plastic  Material.  A.  A.  Pauly,  Youngs- 
town.   Ohio. 

900.272.  Machine  for  Constructing  Hol- 
low Concrete  Building  Blocks.  John  Fish, 
South    Bend,    Ind. 

900.414.  Centrifugal  Block  Machine. 
Menzo  Nashold,  Davis  Junction,  III. 

900.753.  Building  Block.  Adam  G. 
Mahler.   Medford,   N.   Y. 

900.910.  Cement  Block  Machine.  Geo. 
W.    Buck.    Omaha,    Neb. 

901.296.  Machine  for  Making  Blocks. 
Plates,  Etc..  From  Plastic  Materials. 
Chas.  M.  C.  Hughes  and  Thos.  H.  Quin- 
lan  and  Robert  Middleton.  London,  Eng. 

901,536.  Artificial  Stone  Sewer  Cap. 
Edward    F.    Kennellv.    Boston,    Mass. 

901.740.  Cement  Block  Machine.  Geo. 
L.    Reed.    Springiield.    O. 

901.798.  Concrete  Construction  (Block). 
Miner  E.   Fenner,   Durand.  III. 

901.825.  Concrete  Block  Machine.  Ar- 
thur  Pierce,    Seville,    O. 

902.922.  Portable  Concrete  Mold.  Da- 
vid  W.    Smith.    Ft.   ^Vorth.   Tex. 

903,477.  Roofing  Tile  (Cement).  Sam- 
uel  A.   Jones,   Deshler.   O. 


IMPROVEMENT  AND 
CONTRACTING  NEWi 


PAVING. 


Knoxville,  Tenn. — The  construction  of  a 
sample  of  pike  road  on  Rutlidge  pike  is 
contemplated   during  this  year. 

Tacoma,  Wash. — This  city  expended 
$670,594  during  1909  for  the  construction 
of  13.61  mis.  of  paved  street,  of  which 
10.04  mis.  were  asphalt;  1.05  mi.  brick; 
about  2   mis.  sandstone. 

CONTEMPLATED    WORK. 

Spokane,  Wash. — Plans  have  been  com- 
pleted for  grading. 

Eldora,  la.- — About  1  mi.  of  concrete 
paving  is  contemplated. 

Paragould,  Ark. — Paving  is  contemplat- 
ed for  the  business  streets. 

Ft.  Worth,  Tex. — The  city  comrs.  will 
pave  24  streets  this  year. 

Olympia,  Wash. — Brick  paving  is  con- 
templated for  Main  st.   this  spring. 

Toppenish,  Wash. — About  10  blocks  of 
paving   is    contemplated    this    spring. 

Pontiac,  111.— Brick  paving  is  contem- 
plated for  Prairie  St.  and  an  alley. 

Pasadena.  Cal. — The  construction  of  ce- 
ment sidewalks  in  Pearl  st.  is  contem- 
plated. 

DePere,  Wis. — Council  is  considering  a 
resolution  to  pave  George  st.  with  con- 
crete. 

Salt  Lake  City,  Utah. — Council  has 
passed  ordinances  for  paving  Fourth  West 

St. 

Sweetwater,  Tex. — Vitrified  brick  pav- 
ing is  contemplated  for  6  blocks  of  streets. 

Vancouver,  B.  C. — Bids  will  be  asked 
for  constructing   10   mis.    of  cement  work. 

Des  Moines,  la. — Ordinances  have  been 
passed  for  paving  31st,  Chester  and  16  th 
sts. 

Carmi,  111. — Concrete  walks  are  con- 
templated. R.  Vieler,  chm.  bd.  local 
impvts. 

St.  Charles,  Mich. — Will  vote  April  10 
on  the  issue  of  bonds  for  road  improve- 
ments. 

Mt.  Pleasant,  la. — Paving  is  contem- 
plated for  about  3  mis.  of  paving  this 
year. 

Omaha,  Neb. — The  estimated  cost  of 
paving  S.  13th  st.  with  brick  block  is  $59,- 
529. 

Sparta,  Wis. — Council  will  take  action 
Mar.  1  on  repaving  Water  st.  with  vitri- 
fied  brick. 

Benton,  Tex. — Macadam  paving  is  con- 
templated for  E.  Hickory  st.  Z.  Wiggs, 
cy.  engr. 

Canton,  111. — Plans  are  being  prepared 
for  paving  S.  1st  ave.  with  brick.  Jos. 
Waugh,  cy.  elk. 

Marion,  la. — Estimates  are  being  pre- 
pared for  brick  paving.  T.  J.  Cleveland, 
cy.  elk. 

Ida  Grove,  la. — About  1  mi.  of  asphalt 
paving  is  contemplated.  Geo.  C.  Hubbard, 
cy.   elk. 

Osceola,  la. — About  1,000  yards  of  vit- 
rified brick  paving  is  contemplated.  "^'. 
Temple,  cy.  elk. 

Hastings,  Neb. — Will  vote  Mar.   8  on  is- 


sue of  $50,000  bonds  for  paving  the  street 
intersections. 

Key  West,  Fla. — Will  vote  April  12  on 
the  issue  of  $192,000  bonds  for  municipal 
improvements. 

Eagle  Grove,  la. — Bids  will  probably  be 
received  in  March  for  paving  with  brick. 
S.   Middleton,   cy.   elk. 

Waco,  Tex. — Brick  paving  is  contem- 
plated for  S.  4th,  5th,  Washington  and 
Franklin  sts.     Address  mayor. 

Ottawa,  111.- — Estimates  have  been  pre- 
pared for  paving  in  South  Ottawa,  West 
Ottawa,  and  Center  Ottawa. 

Beeville,  Tex. — This  city  council  is  pre- 
paring to  complete  15  mis.  of  street  con- 
struction   this    year. 

IManitowoc,  Wis. — Bids  will  be  asked 
soon  for  paving  Washington,  Main,  Jay, 
Quay,  Commercial  and  9th  sts. 

Mankato,  Minn. — Bids  will  be  asked 
during  March  for  paving  2nd  st.  with 
brick.     John  Wilson,   cy.  engr. 

Seattle,  Wash. — Plans  are  being  pre- 
pared for  regrading  the  district  between 
5th    ave..    Denny   Way   and   Westlake  ave. 

Michigan  City,  Ind. — Plans  have  been 
completed  for  brick  paving  in  Hermitage 
ave.     H.  M.  Miles,  cy.  engr. 

Ocean  Park,  Cal. — Asphalt  resurfacing 
is  contemplated  for  the  Speedway,  and 
concrete  sidewalks  for  Florence  ave. 

Evansville,  Ind. — Bids  will  be  asked  for 
paving  Powell  ave.  and  Tennessee  st.  with 
brick.      Emil   Pfafflin,   cy.   engr. 

Clarinda,  la. — Final  action  will  be  taken 
Mar.  5  on  curbing  and  paving  Chestnut 
and  other  streets  with  concrete. 

Oneonta.  N.  Y. — The  city  engineer  has 
been  directed  to  prepare  plans  for  paving 
upper  Main  and  Chestnut  sts. 

Hartford,  Conn. — The  bd.  of  st.  comrs. 
voted  to  construct  %  mi.  of  asphalt  mac- 
adam road  in  Farmington  ave. 

South  Bend,  Ind. — -A  petition  is  being 
circulated  asking  that  E.  4th,  3rd,  Spring 
and  E.  Joseph  sts.  be  paved. 

Washington,  la.— A  petition  has  been 
submitted  to  council  asking  that  Washing- 
ton St.  be  paved  to  the  city  limits. 

Muncie,  Ind. — Plans  and  specifications 
will  be  prepared  for  paving  Kilgore  ave. 
and  York  Twp.  pike  with  brick. 

Oil  City,  Pa. — Plans  have  been  pre- 
pared for  about  60.000  sq  yds.  of  paving 
with  curbing.     G.  F.  Roess,  cy.  engr. 

Kearney,  Neb. — Petitions  are  being  cir- 
culated for  paving  50  blocks  of  streets 
with  brick  block.     Mayor  Patterson. 

Wausau,  Wis. — Plans  are  being  pre- 
pared for  9,300  sq.  yds.  creosoted  wood 
block  paving  in  3rd  st.  B.  C.  Cowen,  cy. 
engr. 

Huntington,  Tenn. — Voted  to  issue  $10,- 
000  bonds  for  street  improvements,  elec- 
tric lights  and  water  mains  in  the  Bast 
End. 

Benicia,  Cal. — Pinal  specifications  have 
been  adopted  for  paving  Main  and  other 
streets  ;  and  a  bond  election  will  be  called. 

Sheridan,  Wyo. — A  committee  has  been 
appointed  by  city  council  to  investigate  the 
question  o  fpaving  the  principal  streets. 

Salt  T>ake  City,  Utah. — The  city  council 
has    decided   to    construct    3    mis.    of   side- 
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walks  in  tlio  northwestern  section  of  the 
city. 

Fairndd,  III. — Plans  have  been  prepared 
for  paving  Center  st.  John  Moreland, 
engr.  ;  II.  \V.  Pltner,  men.  bd.  local  Impvts. 

W'enatchee.  Wa.sli. — The  city  council  has 
taken  steps  toward  forming  an  improve- 
nunt  district  for  grading,  mawidamizlng, 
curbing,  etc. 

Beloit.  Wis. — A  contract  will  be  let 
within  60  days  for  paving  Prairie  and 
Kuilid  aves.  and  8th  and  Cross  sts.  B. 
E.   Wood,  cy.  elk. 

Bloomington,  111. — City  engineer  Folsom 
has  been  directed  to  prepare  plans  and 
estimates  for  paving  W.  NN'ashinglon  st. 
with  brick. 

Toronto.  Ont. — C.  H.  Rust,  cy.  engrr., 
has  recommended  the  construction  of  as- 
phalt block  paving  In  College  st.  as  a 
cost   of   $.'.2,019. 

Elgin,  111. — Spring  st.  will  probably  be 
pavid  with  brick  during  1910  at  a  cost  of 
$61,000;  Walnut  ave.,  $45,000;  S.  State 
St.,  $22,000. 

Bonicia,  Cal. — Final  specifications  have 
been  adoi)ted  and  the  city  trustees  will 
pass  resolutions  calling  for  a  bond  elec- 
tion to  vote  on  the  issue  of  $100,000  bonds 
for  paving  Main  and  other  streets. 

Jamestown,  X.  Y. — A  resolution  has 
been  adopted  for  paving  Taylor  st. 

El  Campo,  Tex. — E.  II.  Koch  has  been 
elected  president  and  W.  A.  Hiddleston 
secretary  of  an  association  formed  to  se- 
cure good  roads  and  drainage. 

Lowville,  N.  Y. — A  resolution  has  been 
adopted  approving  plans  and  specifications 
for  the  county  highway  to  be  constructed 
from  Harrisburg  liere. 

Oakwood,  O. — Macadam  paving  is  con- 
templated for  the  pike  leading  into  this 
village,  by  the  county  commissioners.  Ken- 
neth Allen,  cy.  engr.,  is  interested. 

Los  Angeles,  Cal. — Homer  Hamilton,  cy. 
engr.,  has  been  directed  to  prepare  ordi- 
nances for  improving  a  number  of  miles 
of  streets  with  asphalt   and  macadam. 

Hamtramck,  Mich. — Plans  have  been 
completed  for  14,000  sq.  yds.  of  brick  pav- 
ing, and  bids  will  be  asked  about  Mar.  1. 
Harry  M.  Jacobs,  vil.  elk.,  Detroit. 

Mt.  Vernon.  Wash. — J.  E.  Schauber, 
chm.  Commercial  Club  com.  on  paving,  is 
collecting  information  regarding  paving, 
preparatory  to  paving  the  entire  business 
section  of  this  city. 

Binghamton,  N.  Y. — The  city  engineer 
has  been  directed  to  prepare  plans  and 
specifications  for  brick  paving  in  Alice  st.  ; 
brick  and  wood  block  paving  in  Main  st.  ; 
brick  and  asphalt  paving  in   Front  st. 

Everett.  Mass. — Mayor  Bruce  has  rec- 
ommended more  granite  block  paving  on 
concrete  ba.^e.  more  brick  paving,  and  an 
investigation  of  the  merits  of  dust-laying 
application.     Chris.  Harrison,   cy.  engr. 

Fremont.  Neb. — The  construction  of 
good  roads  is  urged  by  the  Commercial 
Club.  R.  B.  Schneider.  M.  G.  Perkins,  D. 
V.  Stephens,  and  B.  W.  Reynolds  have 
been  appointed  to  co-operate  with  the 
Commercial   Club. 

Quincy.  III. — A  petition  has  been  sub- 
mitted to  city  council  asking  that  the 
streets  between  Vermont  and  Jersey  and 
.■^rd  and  Sth  be  resurfaced  with  soich  ma- 
terial as  may  meet  with  the  approval  of 
the  bd.  of  local   impvts. 

Glasgow.  Ky. —  (Special).  J.  U.  Rog- 
ers advisos  us  that  the  prospect  of  ex- 
pending $3,000  to  $5,000  annually  in  con- 
structing streets,  beginning  in  the  earlv 
spring  and  summer  and  continuing  imtil 
all  streets,  about  12  mis',  are  paved,  is 
bright. 

Houston,  Tex. — A  new  jwiving  plan  has 
been  adopted  by  the  citizens  on  Travis  St.. 
who  have  asked  that  the  street  be  paved 


for  a  distance  of  three  blocks  with  shell, 
and  agreeing  to  pay  their  pro  rata  for  the 
paving  as  soon  as  the  work  is  completed. 

Chicfig(j,  III. — Albert  F.  Keeney,  presi- 
dent ;  Clias.  A.  V.  Standish,  secretary,  and 
Felix  A.  Norden  of  the  bd.  of  locxil  impvts., 
visited  New  York  City  and  Washington 
recently  to  inquire  into  the  success  of 
creosoted  wood  blocks  as  a  paving  ma- 
terial. 

Washington,  D.  C. — Plans  h;ive  been 
perfected  by  the  Washington-Alexandria 
Greater  Highway  Association  to  finance 
the  proposed  Washington-Alexandria  high- 
way. A  macadam  roadbed,  11  In.  thick 
with  a  tar  or  asphalt  binder,  is  proposed, 
at  a  cost  of  about  $10,000. 

Trenton,  N.  J. —  (Special).  T.  G.  Mc- 
Govern,  general  contractor,  advises  us 
that  this  city  is  .about  to  advertise  for 
bids  to  clean  and  reface  all  paved  street.s 
by  contract  by  the  sq.  yd.  He  desires 
information  regarding  the  same  and  Is 
ready  to  reecive  prices  on  machinery  and 
up-to-date  sweepers. 

Eveleth,  Minn. — The  city  engineer  has 
estimated  the  cost  of  paving  Grand  ave. 
as  follows :  Tar  macadam  with  cement 
base,  $21,5.30:  Telford  niae-adam,  $26,040; 
creosoted  block  with  concrete  base,  $36,738 
and  tar  macaelam  with  crushed  rock  base, 
$20,777.  He  will  prepare  an  estimate  of  the 
cost  of  cement  paving. 

Stockton,  Cal. — The  highway  com'n  has 
ordered  plans  and  specifications  prepared 
for  road  improvements,  as  follows  :  Cher- 
okee Lane  to  Eight-Mile  House,  a  distance 
of  8  miles  ;  W^aterloo  Road,  a  distance  of  7 
miles;  Linden  Road,  a  distance  of  12 
miles;  French  Camp  Road.  10  miles; 
Mariposa  Road,  12  miles,  and  West  Side 
Road,  a  distance  of  23  miles ;  approxi- 
mate cost,  $700,000. 

CONTRACTS  TO   BE    LET. 

Cincinnati,  O. — Bids  are  asked  until 
Mar.  4  for  improving  the  Nelson  road. 
Bd.    CO.   com'rs. 

Montgomer>',  Ala. — Bids  are  asked  un- 
til Mar.  7  for  paving  Monroe  St.,  Jeff 
Davis  ave.  and  other  streets,  and  con- 
structing sidewalks  in  Maury  st.  Robt. 
Tait,   cy.   treas. 

McKeesport,  Pa. — Bids  are  asked  until 
Mar.  8  for  improving  upper  Walnut  st. 
Cy.    Engr.    Smith. 

Logansport,  Ind. — Bids  are  asked  until 
Mar.  7  for  constructing  a  road.  Geo.  W. 
Cann,   co.   audt. 

Racine.  Wis. — Bids  are  asked  until  Mar. 
5  for  paving  Racine  st.  with  brick  on  con- 
crete.     B.    P.   W. 

Laporte,  Ind. — Bids  are  asked  imtil  Mar. 
12  for  constructing  two  roads.  C.  H.  Mil- 
ler.  CO.   audt. 

Brazil,  Ind. — Bids  are  asked  until  Mar. 
]  1  for  constructing  a  gravel  road.  J.  L. 
Bums,   CO.   audt. 

Richmond,  Ind. — Bids  are  asked  until 
Mar.  10  for  grading  and  graveling.  F.  R. 
Charles,  cy.  engr. 

Carmi.    111. — Bids   are   asked   until    Mar. 

7  for  paving  various  streets  with  brick. 
Bd.   local  impvts 

Fowler,  Ind. — Bids  are  a.sked  until  Mar. 

8  for  constructing  15  gravel  roads.  Lem- 
uel  Shipman,   co.   audt. 

Kokomo.  Ind. — Bids  are  asked  until 
Mar.  9  for  constructing  gravel  roads.  A. 
B.   Easterling.   co.  audt. 

Muncie.  Ind. — Bids  are  asked  until  Mar. 

9  for  constructing  a  public  highway.  Jos. 
E.  Davis.  CO.  audt. 

Fairmont,  Minn. — Bids  are  asked  until 
Mar.  4  for  constructing  state  road  No.  1. 
H.  P.  Eelwards.  co.  audt. 

Greensburg,    Ind. — Bids  are  asked   until 
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Mar.  7  for  constructing  a  macadam  road. 
Frank  B.   Ryan,   co.   audt. 

Waba.sh,  Ind. — Bids  are  asked  until 
Mar.  8  for  constructing  a  gravel  road.  J. 
P.  Noftzger,  co.  audt. 

Columbus.  Ind. — Bids  are  asked  until 
Mar.  7  for  constructing  a  macadam  road. 
John  M.  Davis,  co.  audt. 

Vincennes,  Ind. — Bids  are  asked  until 
Mar.  8  for  constructing  four  gravel  roads. 
John  T.  Scott,  CO.  audt. 

Peru,  Ind. — Bids  are  asked  until  Mar. 
9  for  constructing  three  gravel  roads. 
Chas.   Griswold,  co.  audt. 

Gordon,  Ala. — Bids  are  asked  until  Mar. 
15  for  constructing  51  mis.  of  gravel  road. 
W.  J.  Parish,  co.  audt. 

Olvlahoma  City,  Okla. — Bids  are  asked 
until  Mar.  7  for  constructing  21  mis.  of 
additional   paving.      Cy.    Engr.    Burke. 

Hartford  City,  Ind. — Bids  are  asked 
until  Mar.  7  for  constructing  two  gravel 
roads.     L.  W.   Daugherty,   co.   audt. 

Portland,  Ore. — Bid.s  are  asked  until 
Mar.  4  for  constructing  a  boulevard.  Cy. 
atidt. 

Olympia,  Wash. — Bids  are  asked  until 
Mar.  8  and  16  for  macadamizing  state  aid 
roads.  Henry  L.  Bowlby,  secy,  state  high- 
way bd. 

Petersburg,  Ind. — Bids  are  asked  until 
Mar.  8  for  constructing  two  rock  roads. 
Frank  R.   Bilderback,  co.  audt. 

Toledo,  O. — Bids  are  asked  until  Mar. 
4  for  grading,  draining  and  macadamiz- 
ing a  road.     C.  J.   Sanzenbacher,  co.  audt. 

Ft.  Wayne,  Ind. — Bids  are  asked  until 
Mar.  2  for  constructing  "Goetin"  stone 
road.     Geo.  H.   Lindsmith,  co.   audt. 

Ottawa,  Kan. — Bids  are  asked  until  5 
p.  m.  Mar.  2  for  graveling,  curbing,  gut- 
tering and  macadamizing  a  numljer  of 
streets ;  and  also  for  paving  them  with 
vitrified  brick  and  Imperial  paving.  A. 
H.    Slater,   mayor ;   F.   A.   Marcell,   cy.   elk. 

Crawfordsville.  Ind. — Bids  are  asked  un- 
til Mar.  8  for  improving  a  public  highway. 
Bennett  B.  Engle.  co.  audt. 

Marion,  Ind. — Bids  are  asked  until  Mar. 
7  for  constructing  macadam  and  brick 
roadways.     A.  Y.   Stout,   co.  audt. 

Tipton,  Ind. — Bids  are  asked  until  Mar. 
7  for  constructing  six  gravel  or  stone 
roads.     J.  E.  Barlow,  co.  audt. 

T^'t.  Crockett,  Galveston,  Tex. — Bids  are 
asked  until  Mar.  7  for  constructing  certain 
road  and  walks.  Capt.  P.  Whitworth, 
Q.    M. 

Crown  Point,  Ind. — Bids  are  asked  un- 
til Mar.  7  for  constructing  a  number  of 
gravel    roads.      C.   A.    Johnson,   co.   audt. 

Tipton,   Ind. — Bids  are  asked  until   Mar. 

4  for  constructing  cement  sidewalks,  curb 
and  gutter.     W.   Clyde  Howard,   cy.  elk. 

Pensacola,  Fla. — Bids  are  asked  until 
Mar.  10  for  constructing  6.35,000  sq.  ft.  of 
concrete  sidewalks.  L.  Earle  Thornton,  cy. 
engr. 

Caney,  Kan. — Bids  are  asked  until  Mar. 
14  for  paving  Main,  9th,  Spring  and  other 
strpets  with  brick.      R.  V.  Dodson,  cy.  elk. 

Pittsburg,  Pa. — Bids  are  asked  until 
Mar.  8  for  paving  Walnut  st.  in  Versailles 
twp.  with  brick.  R.  J.  Cunninghom,  co. 
audt. 

Waseca,  Minn. — Bids  are  asked  until 
Mar.  9  for  constructing  118,916  sq.  ft.  of 
paving  and  7,428  ft.  of  curbing.  John 
Madigan,  cy.  elk. 

Dothan,  Ala. — Bids  are  asked  until  Mar. 
7  for  constructing  14,000  sq.  yds.  of  wood 
block,  brick  bitulithic  and  asphalt  paving. 
Joe  Baker,  mayor. 

Burlington,  Wis. — Bids  are  asked  until 
Mar.  15  for  constructing  10.321  sq.  yds. 
of  brick  paving  and  2,500  lin.  ft.  of  ce- 
ment curb.     P.  J.  Hurtzen,  cy.  engr. 

Gallitzin,  Pa. — Bids  are  asked  until  Mar. 

5  (extension    of    date)     for    constructing 


about  9,000  sq.  yds.  of  brick  paving.  Harry 
P.   Conrad,  boro  secy. 

Corydon,  la. — Bids  are  asked  until  April 

4  for  constructing  one-quarter  of  the  road 
work  for  the  year  1910.  J.  A.  Wade.  elk. 
twp.    of    Smith    Fork. 

Indianapolis,  Ind. — Bids  are  asked  un- 
til Mar.  7  for  furnishing  400  tons  of  as- 
phalt for  use  at  the  city  asphalt  repair 
plant.      C.   A.    Schroeder,   pres.   B.    P.   W. 

St.  Paul,  Minn. — Bids  are  asked  until 
Mar.  7  for  grading  and  macadamizing 
Centerville,  Lexington  ave.  and  Bald  Eagle 
Lake  ave.  roads.     E.  C.  Krahmer,  co.  audt. 

Paoli.  Ind. — Bids  are  asked  until  Mar. 
8  for  constructing  12,379  ft.  of  gravel  or 
macadam  roads.  W^m.  O.  Hardman,  chm. 
CO.   com'rs ;   Abraham  B.   Han,   co.   audt. 

Oxford.  N.  C. — Bids  are  asked  until 
Mar.  7  for  constructing  20  mis.  of  county 
roads  to  include  3,000  cu.  yds.  of  brick, 
vitrified  pipe  culverts.  J.  A.  Osborne,  co. 
engr. 

Raleigh,  N.  C. — Bids  are  asked  until 
Mar.  30  for  constructing  2  5,000  sq.  yds. 
of  brick,  bitulitliic  and  asphalt  macadam 
paving  in  Fayette  and  other  streets.  Wm. 
W.  Wilson,   cy.   elk. 

Ashland,   O. — Bids  a^-e  asked  until  Mar. 

5  for  macadamizing  3  %  mis.  of  roads  re- 
quiring 23,900  cu.  yds.  of  excavation  and 
22.015  sq.  yds.  of  gravel  macadam  road- 
way.    T.  Brindle,,  engr. 

Canton,  O. — Bids  are  asked  until  Mar. 
22  for  constructing  about  12,300  lin.  ft. 
of  curb  and  61,120  sq.  ft.  of  flagstone 
walks  in  S.  Dewalt  and  N.  and  S.  Claren- 
don ave.     P.  H.  Weber,  cy.  engr. 

Corning.  N.  Y. — Bids  are  asked  until 
Mar.  17  for  constructing  V2  mi.  of  brick 
paving  and  i,4  mi.  of  bituminous  macadam 
paving,  with  cement  curb  and  gutters.  W. 
C.    Sleight,    elk.    B.   P.   W. 

Menasha,  Wis. — Bids  are  asked  until 
Mar.  14  for  paving  Taylor,  Racine  and 
other  streets  with  Portland  cement.  Sep- 
arate bids  will  be  received  for  paving  be- 
tween car  tracks.     Cy.  elk. 

Oshkosh,  Wis. — Bids  are  asked  until 
Mar.  3  for  grading,  curbing  and  repaying 
several  streets  with  brick,  creosoted 
blocks,  cement,  Blome  patented  granitpid, 
concrete,  rock  asphalt,  sheet  asphalt,  or 
tar  macadam.     B.  P.  W. 

Grand  Forks,  N.  D. — Bids  are  asked  un- 
til Mar.  7  for  paving  in  districts  Nos.  11, 
14,  12,  13  and  16  with  sheet  asphalt, 
treated  wood  block,  tar  macadam  or  Don- 
nellite.  bitulilthic  or  Blome  granitoid  con- 
crete blocks.     W.   H.  Alexander,   cy.   audt. 

CONTRACTS   AWARDED. 

Peoria,  111. — James  S.  Allen  was  award- 
ed the  contract  for  paving  Hayes  ave. 
with   brick  for   $2,317.76. 

Rossville.  Tenn. — The  contract  for  con- 
structing a  boulevard  was  awarded  to  the 
Noll   Construction   Co.   for   $419,650. 

Anadarko,  Okla.— The  J.  F.  Hill  Co. 
has  been  awarded  a  contract  for  more  than 
100,000  sq.  yds.  of  brick  and  asphalt  pav- 
ing. 

Birmingham.,  Ala.  —  (Special).  The 
Southern  Bitulithic  Co.  secured  a  contract 
for  75,000  sq.   yds.  of  bitulithic  pavement. 

Newark,  N.  .1. —  (Special).  The  Stand- 
ard Bitulithic  Co.  was  awarded  the  con- 
tract for  50,000  sq.  yds.  of  asphalt  re- 
pairs. 

Norman,  Okla. — The  contract  for  paving 
Main  st.  with  Ardmore  rock  asphalt  was 
awarded  to  the  Parker-Washington  Co.  of 
St.  Louis. 

St.  Paul.  Minn. — The  contract  for  con- 
structing 400,000  ft.  of  walks  and  1,500 
cu.  yds.  of  masonry  was  awarded  to  the 
Portland  Stone  Co. 
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Portland,  Ore. —  (Special).  The  Warren 
Construction  Co.  has  been  awarded  the 
contract  for  3,950  sq.  yds.  of  bltuUthlc 
pavement   In    1st  .st. 

Spokane,  ^^'ash. — A  contract  for  paving 
Lincoln  st.  wa.s  awarded  to  the  Barber 
Asphalt  Puvliis  Co.  for  $50,930,  and  mairi- 
tenanco  $1,305. 

Knoxvllle,  Tenn. — Horace  A.  Mann,  of 
this  city,  secured  a  contract  for  construct- 
ing several  miles  of  pike  roads  in  Mc- 
Mlnn  county. 

Portland.  Ore. —  (Special).  A  contract 
for  constructing  21,629  sq.  yds.  of  bltu- 
Uthlc paving  has  been  awarded  to  the 
Warren  Construction   Co. 

Goldsboro,  N.  C. —  (Special).  The  At- 
lantic BltuUthlc  Co.  has  been  awarded  a 
contract  for  constructing  50,000  sq.  yds. 
of  bltuUthlc   paving. 

El  Paso,  Tex. —  (Special).  The  Texas 
BltuUthlc  Co.  was  awarded  the  contract 
for  10,602  sq.  yds.  of  bltuUthlc  paving  in 
S.   Stanton  st. 

Marlanna,  Ark. — The  contract  for  more 
paving  was  awarded,  Feb.  15,  to  Con- 
tractor Petty. 

Omaha,  Neb. — Bids  for  paving  and  curb- 
ing In  14  districts  were  submitted,  Feb.  15, 
by  the  following  contractors :  Omaha  Ce- 
ment Paving  Co.,  Quannem-Decker  Pav- 
ing Co.,  Commercial  Land  Co.,  Grant  Pav- 
ing Co.,  C.  E.  Fanning,  Hugh  Murphy,  E. 
D.  Van  Court,  Bryant,  Ford  &  McLaugh- 
lin, The  Kettle  River  Co. 

Ada,  Okla. — The  Shelby  Downard  Co., 
of  Ardmore,  was  awarded  the  contract  for 
constructing  13  blocks  of  paving  at  $1.80 
a  sq.  yd.  or  $80,263.59. 

Portland,  Wash. — The  Barber  Asphalt 
Paving  Co.  was  awarded  a  contract  for 
paving  for  $374,000,  and  the  Elwood  Miles 
Co.  a  contract  for  $200,000. 

Oconomowoc,  Wis. — The  contract  for 
paving  Collins  and  S.  Main  sts.  with  creo- 
soted  wood  blocks  was  awarded  -to  E.  L. 
Bartlett,    of    Watertown,    for    $9,531.51. 

Pekin,  111. — The  Springfield  Cement  & 
Construction  Co.,  of  Springfield,  111.,  was 
awarded  the  contract  for  improving  Capi- 
tol,   Elizabeth.    St.    Mary   and    Sabella   sts. 

Cherryvale,  Kan. — The  contract  for  con- 
structing 14  mi.  of  concrete  curb  and  4,- 
500  sq.  yds.  of  brick  paving  was  awarded 
to  John  O'Leary,  of  this  city,  for  $26,000. 

Dallas.  Tex. —  (Special).  The  Texas 
BltuUthlc  Co.  has  been  awarded  a  contract 
for  constructing  23,085  sq.  yds.  of  bltu- 
Uthlc paving  in  Cedar  Springs  st. 

St.  Louis.  Mo. —  (Special).  The  Granite 
Bituminous  Paving  (Jo.  has  been  awarded 
a  contract  for  23,782  sq.  yds.  of  bitulithic 
pavement  in  Connecticut  ave.,  22nd  st. 
and  Scanlan  ave. 

Omaha,  Neb. — Dan  Harmon  was  award- 
ed the  contract  for  paving  B,  C,  J.  22nd, 
20th  and  A  sts.  with  brick  block,  and  Jen- 
sen and  Lefler  the  contract  for  paving  21st 
and  22nd  sts.  with  brick  block. 

Alva.  Okla.— (Special).  A.  K.  Hubbard, 
cy.  engT.,  says  a  contract  has  been  award- 
ed to  C.  A.  Hemans,  of  Chickasha,  for 
15,230  sq.  yds.  of  Trinidad  sheet  asphalt 
paving,  with  concrete  curb  and  gutter,  for 
$50,457.20. 

Lewiston,  Idaho — The  city  council  has 
awarded  a  contract  for  paving  Main  st. 
with  bitulithic  for  $42,465,  and  $10,525 
for  curbing  and  gutters.  The  construc- 
tion company  agrees  to  maintain  the  pav- 
ing for  the  first  5  years  at  21^  cents  a 
yard  annually,  and  the  next  5  years  at  2 
cents  a  yard. 

Creston,  la^ — (Special).  The  contract 
for  constructing  25,000  sq.  yds.  of  as- 
phaltlc  macadam  paving  and  16.000  lin. 
ft.  of  cement  curb  was  awarded  as  fol- 
lows: Paving,  Hamilton  &  Schwartz,  of 
Shenandoah,  la.,  $1.68  a  sq.  yd.;  curbing. 


Miracle     Concrete     Construction     Co.,     of 
Minneapolis,    Minn.,    34 '/j    cts.    a   lin.    ft. 

Alban.v,  N.  Y. — Contracts  for  the  Im- 
provement of  public  highways  by  state  aid 
were  awarded,  I-'eb.  14,  as  follows:  Road 
No.  323,  RcHcrvatlon-Ovid,  Seneca  Co., 
3.86  mis.,  H.  C.  Schroeder,  Rochester,  $41,- 
247  ;  No.  350,  Highland-Gardner,  Ulster 
Co.,  3.76  mis..  General  Construction  Co., 
Bridgeport,  Conn.,  $76,990;  No.  5,000, 
Saugerties-Kingston,  I'lster  Co.,  2.32  mis., 
John  E.  Consalus,  N.  Y.  Cltv,  $24,685  ;  No. 
5,001,  Lloyd  Town  Llne-Mllton,  Ulster  Co., 
1.57  mis..  General  Construction  Co., 
Bridgeport,  Conn.,  $18,998;  No.  397.  Cana- 
joharle-Flat  Creek-Blaine,  Montgomery 
Co.,  6.67  mis.,  James  E.  Martin,  Pough- 
keepsle,  $73,454  ;  No.  5,028,  East  Creek 
St.  JolinsviUc,  Montgomery  (jo.,  3.75  mis.  ; 
Mohnwk  Engr.  &  Contr.  Co.,  Schenectady, 
$02,980  ;  No.  548.  Berry  Hill,  Nassau  Co., 
7.59  mis.,  John  F.  Clancy,  Astoria.  L.  I., 
$55,498;  No.  610,  Mechanicsville-Malta, 
Saratoga  Co.,  7.42  mis.,  Herllhy  Contr. 
Co..  Gl.ns  Falls,  $87,308  ;  No.  842,  Water- 
ford.  Sec.  1.  Saratoga  Co.,  0.27  mis.,  Ken- 
nedy &  Easton.  $3,294  ;  No.  565,  Water- 
town-Theresa,  Sec.  1.  Jefferson  Co.,  7.35 
mis..  Herllhy  Constr.  Co.,  Glens  Falls, 
$81,850;  No.  624,  Carthage-Wilna,  Jeffer- 
son Co.,  3.09  mis.,  P.  H.  Murray,  $35,185; 
No.  5,005,  Black  RIver-Watertown,  Jef- 
ferson Co..  4.84  mis.,  P.  H.  Murrav,  Roch- 
ester, $59,400  :  No.  583,  Couse-Lutha  Rens- 
selaer Co.,  3.40  mis.,  W.  M.  Atchison, 
Troy.  S37.154;  No.  631,  Eagle  MiUs-Clum's 
Corners,  Rensselaer  Co.,  2.25  mis.,  Wm. 
Atchison,  Troy,  $23,676  ;  No.  637,  Man- 
chester-Victor, Ontario  Co.,  5.30  mis.,  Ha- 
geman.  Miller  &  Hageman,  $48,517 ;  No. 
638,  Geneva,  Ontario  Co.,  1.02  mis.,  Fred- 
erick A.  Brotsch,  Jr.,  Rochester,  $10,746; 
No.  724,  GreenwIch-BattonviUe,  Washing- 
ton Co.,  3.98  mis.,  Hehllhy  Constr.  Co.. 
Glens  Falls,  $34,749 ;  No.  5,033,  Salem- 
Granville,  Part  1,  Washingrton  Co.,  2.96 
mis..  R.  Hopkins,  Troy.  $28,300  ;  No.  728, 
State  Line-Orangeburg.  Rockland  Co., 
2.82  mis.,  H.  S.  Herring.  Jr.,  &  Co..  Hills- 
dale, N.  J..  $32,100;  No.  5.002,  Congress- 
Long  Clove,  Richland  Co.,  1.6  mis.,  H.  B. 
Sproul,    Peekskill,    $17,289. 


SBWER3. 


CONTEMPLATED   WORK. 

Bellefontaine,  O. — A  sewerage  system  is 
contemplated. 

Atlanta,  Ga. — Voted  to  Issue  $1,350,000 
sewer  bonds. 

Madison,  Fla. — Plans  are  being  pre- 
pared for  a  sewer  system. 

Sand  Point.  Idaho — Plans  will  be  com- 
pleted Mar.   1   for  a  sewerage  system. 

Tulare.  Neb. — Will  vote  on  Issue  of 
bonds  for  constructing  a  sewerage  system. 

Duluth.  Minn. — Plans  and  estimates 
have  been  completed  for  the  Woodland 
ave.   sewer. 

Spur.  Tex. — Preliminary  plans  for  a 
sewerage  system  will  be  made  by  John  B. 
Hawley. 

Tonawanda,  N.  T. — A.  P.  Smith,  cy. 
engr..  has  completed  plans  for  a  sewer  in 
Rumbold  ave. 

Wymore.  Neb. — Plans  and  specifications 
will  be  made  for  a  municipal  seweragre 
system. 

Rochester.  Minn. — A  petition  Is  being 
circulated,  asking  for  storm  sewers  In  W. 
College  St. 

Bowling  Green.  Ky. — The  construction 
of  a  sewerage  system  Is  contemplated.  G. 
E.   Townsend.   mayor. 

Nevada,    la. — Objections   will    be   beard. 
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Mar.  21,  to  assessments  in  the  Goose  Lake 
drainage   case. 

Missouri  Valley,  la. — Bids  will  probably 
be  received  in  March  for  constructing  a 
sewerage    system. 

Hays,  Kan. — Plans  for  a  sanitary  sew- 
erage system  will  be  made  by  the  W.  K. 
Palmer  Co.,   engrs.,   Kansas  City. 

Momence.  111. — About  $30,000  will  be 
expended  in  the  construction  of  pipe  and 
cement  sewers.     H.   E.  Vail,   cy.  engr. 

Libby,  Mont. —  (Special).  Montgomery 
G.  Rice,  town  atty.  and  town  elk.,  ad- 
vises us  that  a  sewerage  system  is  con- 
templated. 

Helena,  Mont.- — The  residents  in  the 
Broadwater  section  have  petitioned  for 
the  creation  of  a  special  improvement  dis- 
trict in  that  section. 

Hawarden,  la. — A  plan  for  a  sanitary 
sewerage  system  will  come  up  for  final 
adoption  Mar.  25.  It  provides  for  a  sep- 
tic tank  system. 

Michigan  City,  Ind. — The  construction 
of  a  district  sewer  in  Willard  ave.  is  con- 
templated. Objections  will  be  heard  Mar. 
8. 

Lodi,  Cal. — Plans  have  been  accepted, 
and  contracts  will  be  let  at  once,  for  con- 
structing a  sewerage  system.  City  trus- 
tees. 

Leon,  la. — Council  will  take  final  action 
Mar.  22  and  23  on  the  construction  of  more 
vitrified  clay,  tile  or  cement  sewers  in 
several    streets. 

Chohalis,  Wash. —  (Special).  E.  J. 
Hermans,  cy.  engr.,  desires  information 
regarding  concrete  sewers  as  compared 
with  clay  products. 

Vancouver,  B.  C. — Plans  and  specifica- 
tions for  a  new  sewerage  system,  to  cost 
about  $57,000,  have  been  submitted.  May- 
or Huggins. 

Des  Moines,  la. — Surveys  are  being 
made  for  a  combined  sewer  system  for  a 
large  area  in  East  Des  Moines.  Geo.  P. 
Poorman,  cy.  elk. 

Hawarden,  la. — The  plan  for  a  sanitary 
sewer  system  will  come  up  for  final  adop- 
tion Mar.  25.  The  plan  provides  for  a 
concrete   septic  tank. 

Kansas  City,  Mo. — A  complete  topo- 
graphical map  of  the  proposed  sewer  sys- 
tem to  drain  60  sq.  mis.,  has  been  pre- 
pared by  Jas.   L.   Darnell,  cy.   engr. 

Chester,  Pa. — Plans  for  a  new  sewerage 
system,  including  a  disposal  plant,  have 
been  submitted  by  Alexander  Potter,  cons, 
engr.,   of  New  York  City. 

Kennewick,  ^Vash. — -Preliminary  steps 
have  been  taken  by  the  city  council  for  in- 
tailing  a  modern  sewerage  system,  and  the 
work  of  construction  will  begin  about 
April    1. 

Gastonia,  N.  C. — Plans  and  specifica- 
tions for  the  proposed  septic  tank  at  the 
sewer  outlet  on  the  city  farm  will  be 
prepared  by  the  Solomon-Norcross  Co., 
Candler    Bldg.,    Atlanta. 

Albert  Lea,  Minn. —  (Special).  Wm. 
Barncck,  cy.  engr.,  says  plans  are  now 
being  prepared  for  a  sewerage  system 
covering  the  entire  western  part  of  the 
city.  About  9.000  ft.  of  pipe  sewers  are 
contemplated   this   season. 

Omaha,  Neb. — The  city  council  commit- 
tee of  the  whole  has  authorized  the  city 
engineer  to  proceed  with  the  building  of 
the  necessary  sewers,  to  the  full  extent 
of  the  money  available,  about  $48,000. 
About  $10,000  of  this  amount  will  be  de- 
voted to  catch-basins,  intersection  work, 
etc. 

Washington,  D.  C. — The  Bureau  of 
Manufacturers;  dept.  of  commerce  and  la- 
bor, has  information  regarding  certain 
contracts,  some  to  be  let  in  a  large  for- 
eign city  in  connection  with  the  estab- 
lishment   of    a    drainage    system.      Specifi- 


cations will  be  given  out  soon  and  bids 
received  during  a  period  of  three  months 
after  the  specifications  are  published.  The 
value  of  the  machinery  will  be  about 
$500,000.  In  applying  to  the  Bureau  of 
Mnfrs.,  for  address,  refer  to  file  No.  4,521. 
Washington,  D.  C. — Asa  Phillips,  supt. 
of  sewers,  has  outlined  a  plan  providing 
for  the  organization  of  a  metropolitan 
district  of  sewerage,  to  construct  inter- 
cepters  along  Rock  Creek  and  Anacostia 
river  from  the  District  Boundary  several 
miles  out  into  the  suburbs,  and  giving  the 
Maryland  towns  the  benefit  of  this  city's 
fine  disposal  system,  in  order  to  save  the 
above  streams  from  pollution. 

CONTRACTS   TO   BE   LET. 

Eldora,  la. — Bids  are  asked  until  Mar. 
7  for  constructing  tile  sewers.  R.  A.  Vig- 
ars,  CO.  audt. 

Richmond,  Ind. — Bids  are  asked  until 
Mar.  10  for  constructing  sewers.  H.  M. 
Hammond,  chm.  B.  P.  "W. 

Huron,  S.  D. — Bids  are  asked  until  Mar. 
4  for  constructing  12,650  ft.  of  8  to  15-in. 
sewers.     Cy.  audt. 

Ashley,  N.  D. — Bids  are  asked  until 
April  4  for  furnishing  metal  culverts  of 
various  sizes.     John  F.  George,  co.  audt. 

Bluffton,  Ind. — Bids  are  asked  until 
Mar.  26  for  constructing  2  ditches.  Har- 
vey B.  Sark,  supt.  constr.,  co.  surveyor's 
office. 

Ft.  Sill,  Okla. — Bids  are  asked  until 
Mar.  7.  for  constructing  a  sewerage  and 
drainage  system.  Capt.  David  L.  Stone, 
Constr.  Q.   M. 

Ft.  Crockett,  Galveston.  Tex. — Bids  are 
asked  until  Mar.  7  for  constructing  storm 
sewers  at  Ft.  Crockett.  Capt.  P.  Whit- 
worth,  Q.  M. 

Cleveland,  Tenn. — Bids  are  asked  until 
April  1  for  constructing  a  sewerage  sys- 
tem and  disposal  plant.  Sol  Norcross  Co., 
engrs.,  Atlanta. 

Alliance,  Neb. — Bids  are  asked  until 
Mar.  2  for  sewer  work  in  5  districts  and  a 
concrete  septic  tank.     Cy.  elk. 

Vincennes.  Ind. — Bids  are  asked  until 
Mar.  2  for  furnishing  plans  for  a  general 
sewerage  system.     Mayor  McDowell. 

Glen  Osborne,  Pa. — -Bids  are  asked  until 
Mar.  10  for  constructing  6,145  ft.  of  8  and 
10-in.  sanitary  sewers,  18  manholes  and  a 
flush  tank. 

Sumner,  111. — Bids  are  asked  until  Mar. 
3  for  digging,  enlarging  and  grading  a 
ditch  6  mis.  long.  Henry  Matthias,  chm. 
drainage  com'rs. 

Louisville,  Ky. — Bids  are  asked  until 
Mar.  4  for  constructing  section  "A,"  Cas- 
tlewood  sewer,  contract  61.  P.  L.  Ather- 
ton,  chm.   com'rs  sewerage. 

Burlington,  Wis. — Bids  are  asked  until 
Mar.  15  for  constructing  4,870  ft.  of  6  to 
12-in.  vitrified  pipe,  15  manholes,  etc.  P. 
J.  Hurtgen,  cy.  engr. 

Florence,  S.  C. — Bids  are  asked  until 
Mar.  3  for  constructing  a  system  of  sani- 
tary sewers  and  a  disposal  plant.  J.  K. 
Gilbert,  bd.  sewer  com'rs. 

Madison,  Fla. — Bids  are  asked  until 
Mar.  16  for  constructing  a  sanitary  sewer 
system,  comprising  6  mis.  of  6  to  15-in. 
pipe  sewer  and  a  disposal  plant.  R.  H. 
liowe,  mayor. 

Syracuse,  N.  Y. — Bids  are  asked  until 
April  1  for  the  Harbor  Brook  improve- 
ment, 5  mis.  long,  including  the  construc- 
tion of  an  intercepting  sewer.  Intercept- 
ing sewer  bd. 

Champaign,  111. — Bids  are  asked  until 
Mar.  5  for  constructing  a  drain  tile  in 
Sadorus  twp.  David  Tracy,  chm.  drainage 
com'rs.  East  Lake  Fork  special  drainage 
disL 
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El  Paso,  Tox.— rtkls  art-  asked  until 
Mar.  3  for  coiistnictinK  refuse  Inclnoratins 
and  sewago  puinpluK  station,  force  main 
and  sewnKe  dispusal  works,  wltli  appur- 
tenances ;  also  furnaces,  pumps  and  ma- 
chinery.    Percy  McGorce,  cy.  elk. 

CONTRACTS  AWARDED. 

Los  Angeles,  Cal. — The  contract  for  con- 
structing the  Arroyo  do  los  Posos  main 
sewer  was  awarded  to  Joe  Chutuk. 

ilill  City,  .Minn. — The  contract  for  the 
big  Willow  rivir  ditch  was  awarded  to  the 
Kohler  Constructing  Co. 

Kansas  City,  .Mo. — The  contract  for  con- 
structing sewers  In  dlst.  No.  250  was 
awarded  to  Kinlon  Bros.,  342G  Michigan 
ave.,  for  $13,208. 

Omaha,  Neb. — The  contract  for  con- 
structing sewer  in  Howard.  Harney,  9th 
and  10th  sts.  was  awarded  to  John  J.  Han- 
nighen.  for  $15,800. 

Webster  City,  la. — The  contract  for  con- 
structing 11 'i.  mis.  of  sewer  was  awarded 
to  the  Tabor"  Construction  Co.,  of  Water- 
loo,  for  $32,000. 

Montgomer.v,  Ala. — The  contract  for 
constructing  5,900  ft.  of  sewor  in  O'Con- 
nellv  and  Thurman  sts.  was  awarded  to 
J.  .N'.   Mitchell,  for  $9,07  5. 

.Summit,  N.  J. — The  contract  for  build- 
ing sewer  in  Summit  av.  and  Hill  Crest 
was  awarded  to  John  C.  Schrader,  of  Wil- 
liamsport,  Pa.,  for  $4,871. 

Ktnmore,  N.  D. — The  contract  for  con- 
structing several  blocks  of  sewer  was 
awarded  to  G.  V.  Clark,  at  $1.34  for  12-in. 
and  $1.20  for  10-in.  sewers. 

Chicago,  nil. — John  W.  Farley  &  Co., 
134  Washington  St.,  was  awarded  a  con- 
tract, Feb.  2,  for  constructing  a  concrete 
conduit  in  W.  39th  St.,  for  $78,057. 

Chicago,  111. — The  contract  for  con- 
structing a  conduit  to  drain  the  west  arm 
of  the  south  branch  of  the  Chicago  river 
was  awarded  to  the  J.  W.  Farley  Co. 

Charleston,  S.  C. — The  contracts  for 
constructing  new  sewerage  extension,  con- 
tracts A  and  B.  were  awarded  to  Guild  & 
Co.,  of  Chattanooga,  at  $27,822  and  $80,- 
672,  respectively. 

Omaha.  Neb. — The  contract  for  complet- 
ing the  Mud  Crock  and  Jette  Creek  sewers 
was  awarded  to  the  Opperman  Plumbing, 
Heating  and  Construction  Co..  212  N.  25th 
St..   South  Omaha,  for  $140,000. 

Grinnell.  la. — Bids  for  constructing  a 
sewer  in  North  Grinnell  have  been  sub- 
mitted as  follows  :  Guy  F.  Smith,  Indian- 
ola,  $5,232  ;  C.  E.  Decatur.  $5,248  ;  The 
O'Farrell  Construction  Co.,  $5,335. 

Erie,  Pa. — The  contract  for  constructing 
a  sewer  was  awarded  to  Dennis  O'Brien, 
at  $1.20  a  ft.  for  15-in.  and  35  cts.  for  6- 
in.  pipe,  $1.40  for  Y  and  T  branches,  and 
$40  for  manholes. 

Weatherford.  Okla. — The  bid  of  Mar- 
shall Bros.,  of  Las  Animas.  Col.,  was  the 
lowest  submitted  Feb.  11  for  constructing 
a  sewerage  system,  at  $33,807.50,  and  the 
contract  was  awarded  them. 

Provo,  T'tah — The  James  Kennedy  Con- 
struction Co..  of  Salt  Lake  City,  submitted 
the  lowest  bids.  Jan.  24,  for  constructing 
sewers,  as  follows:  No.  12.  55,083  ft.. 
$.85,661  :  1.176  ft.  24-in.  sewer  to  provide 
outfall  for  sewer  district  No.   12.  $3,737. 

Salt  Lake  City.  Utah — (Special) — Con- 
tracts for  sewer  extensions  were  awarded 
to  the  James  Kennedv  Construction  Co.  as 
follows.  No.  220.  $134,287.10:  No.  249. 
$33,730.23  ;  No.  253.  $587.97  ;  No.  254, 
$714.54.  P.  J.  Moran  was  awarded  the 
contract  for  constructing  the  City  Creek 
aqueduct,  for  $25,192.08. 

Seattle.  Wash. — Sewer  contracts  have 
been  awarded  as  follows:  .\ugusta  ave.. 
J.  C.  Broad,  $3,265  ;  alley  bet.   Boone  and 


Gardner,  G.  Burgle,  $1,025;  5th  ave.,  Lang 
&  Smith,  $600  ;  alley  bet.  Baldwin  and  Er- 
mlna,  G.  Burgle.  $5,000;  IStli  ave..  John 
Fife,  $10,000  :  Sound  ave.,  Thos.  .Malony, 
$2,224  ;  Lincoln  St.,  Lang  &  Smith,  $2,560. 

Niagara  Falls,  N.  V. — Ousano  &  Dower, 
of  this  city,  secured  the  contract  for  con- 
structing a  sewer  in  Portage  road,  as  fol- 
lows:  1,046  lin.  ft.  of  15-in.  tile,  $1.10; 
1,258  lin.  ft.  12-in.  tile,  75  cts;  1,215  Iln. 
ft.  10-in.  tile,  65  cts;  14  manholes,  each, 
$35  ;  ten  catchbasins,  each,  $35  ;  3.000  cu. 
yds.  rock  excavation,  $2.75;  total,  $11,974. 
Other  bids  were  :  William  Ruffran.  Niag- 
ara Falls,  $11,990;  J.  E.  Beard,  BufTalo, 
$13,416;  George  S.  Nelson,  Niagara  Falls, 
$13,567;  W.  A.  Shepard  &  Co.,  Niagara 
Falls,   $12,426. 

Niagara  Falls,  N.  Y. — The  contract  for 
constructing  a  tunnel  sewer  in  Cleveland 
ave.  was  awarded  to  the  Read-Coddlngton 
Co.,  of  this  city,  as  follows:  1,230  lin.  ft. 
of  7x9  ft.  rock  tunnel,  $19.80:  160  lin.  ft. 
8x10  ft.  shaft,  $26;  two  shaft  coverings, 
complete,  $150;  100  cu.  yds.,  overhaul,  10 
cts;  40  lin.  ft.  36-in.  tile  in  concrete,  $4; 
15  lin.  ft.  30-ln.  tile  in  concrete.  $4;  20 
lin.  ft.  24-ln.  tile  in  concrete,  $6  ;  85  lin. 
ft.  6-in.  tile  in  concrete,  50  cts  ;  20  cu.  yds. 
rubble  masonry,  $4  ;  20  cu.  vds.  rock  exca- 
vation, $3  ;  total,  $29,347.  George  S.  Nell- 
son,  of  Niagara  Falls,  bid  for  this  work 
$31,292. 

Norfolk,  Va. — F.  J.  McGuire  was  award- 
ed a  contract  for  constructing  sewers  in 
the  streets  In  the  Greater  Ghent  section, 
for  $12,570. 


WATER  WORKS. 


Chicago,  III. — The  Stockyards  Water  Co. 
has  been  incorporated,  to  operate  a  sys- 
tem of  water  works,  by  Horace  C.  Gard- 
ner, George  W.  Williams  and  Charles  F. 
Penning. 

CONTEMPLATED  WORK. 

Oroville,  Wash. — A  water  works  system 
is  contemplated. 

Swansboro,  Ga. — A  water  works  system 
is  contemplated. 

Brawley,  Cal. — A  water  works  system  Is 
contemplated. 

Selden,  Kas. — A  water  works  system  is 
oortemplatcd. 

Deering.  N.  D. — .A  w.iter  works  system 
i.s  contemplated. 

Atlanta.  Ga. — Voted  to  issue  $900,000 
bonds  for  water  works. 

Lonsdale,  Tenn. — This  town  may  build 
,1  water  works  system. 

Jonesboro.  III. — Will  vote  in  April  on 
the  water  works  qiiestion. 

Plainville.  N.  J. — .\  municipal  water 
works  system  is  contemplated. 

Chester.  Neb. — The  installation  of  a 
water  works  system  is  contemplated. 

South  Bend.  Ind. — The  improvement  of 
the  water  works  system  is  contemplated. 

New  .Athens.  111. — The  construction  of  a 
water  works  system  Is  contemplated. 

Gettysburg.  S.  D. — A  water  works  .sys- 
tem is  contemplated.  E.  F.  Gross,  ohm. 
com. 

Pearsall,  Tix. — A  water  works  system 
is  contemplated.  R.  W.  Hudson  is  inter- 
ested. 

Geneva.  N.  Y. — The  increase  of  the  ca- 
pacity of  the  water  works  system  Is  con- 
templated. 

LaCrosse.  Wis. — A  new  water  works 
system  is  advocated  for  this  city.  Ora  J. 
Sorenson.  mayor. 

Cottage  Grove,  Ore. — The  estimated  cost 
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of   the   proposed   gravity   water   works   is 
$100,000. 

Collingswood,  N.  J. — Will  vote  on  the 
question  of  establishing  a  municipal  wa- 
ter works  system. 

Charles  City,  la. — ^Will  vote  on  the  issue 
of  bonds  for  extending  the  water  works 
system. 

Gilbert,  Minn. — Bonds  have  been  voted 
to  complete  the  water  works  and  electric 
light  system. 

Hood  River,  Ore. — Specifications  are  be- 
ing prepared  for  a  water  works  gystem. 
H.  B.  Langille,  cy.  recdr. 

Liberal,  Kan. — The  Commercial  Club  Is 
considering  a  proposition  providing  for  a 
complete  water  works  system. 

Lorain,  O. — The  city  council  has  author- 
ized the  issue  of  $50,000  bonds  to  extend 
the  water  works  intake  pipe. 

Scandia,  Kas. — Will  vote  Mar.  7  on  the 
issue  of  $21,000  bonds  to  install  an  up-to- 
date  system  of  water  works. 

Seattle,  Wash. — Will  vote  Mar.  8  on  the 
issue  of  bonds  for  enlarging  and  extend- 
ing the  city  water  supply  system. 

Centralia,  Mo. — Plans  are  being  pre- 
pared for  constructing  a  water  works  and 
sewer  system.     A.  Bishop  Chance,  mayor. 

Ottumwa,  la. — The  purchase  of  the 
present  water  works  plant  or  the  con- 
struction of  a  new  system  is  contemplated. 
Lehigh,  Okla. —  (Special) — John  Rogers 
advises  us  that  he  desires  to  purchase  an 
electric  pump  of  350  gals,  capacity. 

Newport,  Tenn. — An  ordinance  has  been 
passed  providing  for  the  issue  of  $50,000 
bonds  for  installing  a  water  works  system. 
Monroe,  Wash. — Bids  will  be  received 
about  April  1  for  constructing  a  reservoir. 
R.  V.  Greene,  supt.  Monroe  Water  Co. 

Coxsackie,  N.  Y. — The  question  of  in- 
creasing and  improving  the  village  water 
supply  is  being  disclssed  by  the  Bd.  of 
Trade. 

Jacksonville,  Fla. — The  board  of  trus- 
tees have  instructed  the  water  committee 
to  investigate  the  cost  of  constructing  a 
reservoir. 

Millersburg,  Ky. — Plans  for  the  con- 
struction of  a  water  works  system  will  be 
prepared  by  F.  O.  Siebert,  215  E.  Main  St., 
Lexington. 

Eastman,  Ga. — Will  vote  Mar.  15  on  the 
issue  of  bonds  for  improving  the  water 
works  system  and  building  sewers.  Dr.  J. 
D.  Herman,  mayor. 

Libby,  Mont. —  (Special) — Montgomery 
G.  Rice,  town  atty.  and  town  elk.,  advises 
us  that  the  town  has  under  consideration 
a  water  franchise. 

San  Bernardino,  Cal. — Plans  have  been 
completed  for  replacing  flumes  on  Fair- 
banks ranch  with  pipe,  aggregating  about 
4%  mis.     Wm.  Brown,  w.  w.  engr. 

Lafayette,  Ga. — The  city  council  con- 
templates the  construction  of  a  water 
works  system  and  Invites  correspondence. 
C.  J.  Hammond,  cy.  recdr. 

Norwood,  O. — An  ordinance  has  been 
passed  providing  for  the  issue  of  bonds  for 
water  works  improvements.  Including  2 
new  wells  and  additional  piping. 

Morgan  City,  La. —  (Special) — Willard 
Ditch,  secy.  bd.  of  trade,  says  this  city 
contemplates  the  erection  of  a  water  works 
plant  in  the  near  future. 

Newport,  O. — The  Clifton  District  Trus- 
tees voted  to  issue  $12,000  bonds  for  the 
purpose  of  constructing  a  water  works 
system  In  the  district. 

Ashford,  Ala. —  (Special) — J.  W.  Mcln- 
try,  mayor,  advises  us  that  the  installa- 
tion of  a  water  works  and  light  plant  is 
desired  In  that  town.     Population  600. 

Santa  Barbara,  Cal. — ^Wlll  vote  soon  on 
the  issue  of  $300,000  bonds  to  complete  the 


municipal  water  works  system,  to  include 
a  tunnel,  reservoirs  and  pumping  station. 

Defiance,  O. —  (Special) — John  A.  Foust, 
prest.  city  coun.,  says  this  city  contem- 
plates securing  the  services  of  a  capa- 
ble water  and  light  expert  to  examine  and 
investigate  the  conditions  at  the  present 
plants  and  advise  for  the  best  interests  of 
the  city. 

Quanah,  Tex. — T.  L.  Fountain,  of  the 
engineering  firm  of  Fountain  &  Shaw,  of 
Houston,  has  investigated  the  available 
water  supplies  for  this  city,  and  reported 
to  the  city  council.  His  plan  contem- 
plates the  damming  of  South  Groesbeck 
creek,  keeping  the  water  in  a  narrow  can- 
yon there,  and  pumping  it  through  the 
pipes  to  the  city. 

Louisville,  Ky. — The  Louisville  Water 
Co.  has  directed  Theodore  A.  Leisen,  459 
8th  St.,  chf.  engr.,  to  prepare  plans  and  es- 
timates for  improvements,  as  follows :  A 
30,000,000-gallon  vertical  steam  turbine- 
driven  centrifugal  pump  at  river  station 
No.  1,  with  necessary  improvements  and 
alterations  to  station ;  a  concrete  and 
stone  intake  crib  and  tower  with  screen 
chambers  for  supply  in  both  stations  Nos. 
1  and  2,  and  connection  for  future  station 
when  required ;  cleaning  Crescent  Hill  res- 
ervoir, cementing  and  grouting  bottom  and 
slopes  of  north  reservoir  and  construction 
of  weir  tower  and  improvements  to  con- 
duit between  reservoirs ;  new  stable  and 
other  changes  and  additions  to  buildings 
at  Third  St.,  and  provisions  for  better  fa- 
cilities in  storing  coal  at  Crescent  Hill 
pumping  station. 

CONTRACTS  TO  BE  LET. 

Midland,  Tex. — Bids  are  asked  until  Mar. 
7  for  constructing  water  works.  H.  B. 
Dunnegan,  cy.  secy. 

Phoenix,  Ariz. — Bids  are  asked  until 
Mar.  14  for  furnishing  a  pumping  engine. 
Robt.  A.  Craig,  supt.  water  bd. 

Burlington,  Wis. — Bids  are  asked  until 
Mar.  15  for  the  extension  of  the  water 
works  system.     P.  J.  Hurtgen,  cy.  engr. 

Ft.  Sill,  Okla. — Bids  are  asked  until 
Mar.  7  for  constructing  water  works,  sew- 
ers and  drains.  Capt.  David  L.  Stone, 
Q.  M. 

Aberdeen,  S.  D. — Bids  are  asked  until 
Mar.  14  for  4  and  6-in.  c.  i.  pipe  and  other 
water  supplies.     F.  W.  Raymond,  cy.  audt. 

Ft.  Morgan,  Ala. — Bids  are  asked  until 
Mar.  7  for  constructing  3  reinforced  con- 
crete cisterns.  Capt.  H.  B.  Chamberlain, 
Q.  M. 

Ft.  Crockett,  Galveston,  Tex. — Bids  are 
asked  until  Mar.  7  for  constructing  a 
water  works  distributing  system  here. 
Capt.  P.  Whitworth,  Q.  M. 

Roslyn,  Wash. — Bids  are  asked  until 
Mar.  7  for  furnishing  flanged  spiral  riv- 
eted steel  pipe  and  straight  steel  pipe  for 
gravity  water  system.     Cy.  elk. 

Vicksburg,  Miss. — Bids  are  asked  until 
Mar.  7  for  laying  60  blocks  of  water 
mains  in  Cherry,  Harris,  Drummond  and 
Walnut  sts.     J.  J.  Hayes,  mayor. 

Rock  Island,  1111. — Bids  are  asked  until 
Mar.  7  for  a  Holly  pump,  now  at  the 
pumping  station,  which  this  city  will  sell. 
M.  T.  Rudgren,  cy.  elk. 

Portland,  Ore. — Bids  are  asked  until 
Mar.  8  for  constructing  a  steel  conduit  24 
mis.  in  length  from  the  head  works  to  Mt. 
Tabor.     Frank  T.  Dodge,  supt.  water  bd. 

Meadville,  Pa. — Bids  are  asked  until 
Mar.  7  for  erecting  a  brick  or  cement 
chimney  at  the  city  pumping  Station. 
Henry  Ellsworth,  secy,  water  &  Itg.  dept. 

Huron,  S.  D. — Bids  are  asked  until  Mar. 
4  for  constructing  new  c.  1.  water  mains  to 
replace  the  existing  mains,  and  for  the  ex- 
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tension  of  said  new  Iron  water  mains.    Cy. 
avdt. 

Ft.  Rllcy,  Kas. — Bids  are  asked  until 
Mfir.  8  for  constructing  a  boiler  house  and 
pump  pit  and  Installing  a  boiler,  pumping 
enfjlnt-  and  watir  main.  Cept.  W.  M. 
Whitman,  Constr.  Q.  M. 

CONTRACTS    AWARDED. 

Weatherford.  Okla. — The  contract  for 
water  works  extension  was  awarded  to 
Kelly,  Mayflcld  &  Shaw,  of  Lawton,  for 
$25,000. 

Aurora,  111. — The  American  Plpo  Foun- 
dry Co.,  of  Birmingham.  Ala.,  was  award- 
ed the  contract  for  8,200  ft,  of  6-ln.  pipe 
and  8  hydrants. 

Quincy,  III. — The  contract  for  a  6.000,- 
000-gal.  pumping  engine  has  been  award- 
ed to  the  Piatt  Iron  Works,  of  Dayton,  O., 
for  $17,980. 

Minneapolis.  Minn. — The  contract  for 
erecting  a  steel  tank  and  towor  on  Lowry 
Hill  was  awarded  to  the  Chicago  Bridge 
&  Iron  Co.,  for  $6,350. 

Takoma  Park.  Wash. — The  contract  for 
constructing  a  filter  plant  was  awarded  to 
the  Pittsburg  Filter  Mfg.  Co.,  of  Pitts- 
burg, Pa.,  for  $7,110. 

Portales,  N.  Mex. — The  contract  for  con- 
structing an  irrigation  system  has  been 
awarded  to  the  Western  Construction  Co., 
of  Wichita.  Kas.,  for  about  $350,000. 

North  Platte,  Neb. — The  contract  for 
furnishing  c.  1.  tunnel  linings  for  use  at 
the  Pathfinder  dam.  North  Platte  irriga- 
tion project,  Nebraska  and  Wyoming,  for 
$4,340.  to  be  delivered  at  Casper,  Wyo. 

Bloomington,  111. — Contracts  amounting 
to  $65,000  were  awarded.  Jan.  28,  for  the 
Improvement  and  enlargement  of  the  city 
pumping  station.  The  Allis-Chalmers  Co., 
of  Milwaukee,  was  awarded  the  contract 
for  a  6,000,000-gal.  Corliss  pump,  for  $21.- 
600  :  Heine  Mfg.  Co.,  boilers,  set  complete, 
$9,052  ;  Greene  Eng.  Co.,  stokers,  $2,519  ; 
Gray  &  Bowman,  tunnel,  hydraulic  lift, 
industrial  track  bunkers,  elevated  track 
grading,  etc.,  $10,474;  Heine  Chimney  Co., 
chimney,  $3,751  ;  Frank  Sullivan,  outside 
piping,  $6,359.  and.  same  company,  plumb- 
ing. $1,684.  The  pump  contract  has  been 
held  up  and  may  be  awarded  elsewhere. 


BRIOQES. 


Topeka,  Kas. — Bids  are  asked  until 
Mar.  7  for  the  extension  of  the  Melan  arch 
bridge.     Cy.  elk. 

Ann  Arbor,  Mich. — Bids  are  asked  until 
Mar.  9  for  constructing  a  new  cement 
bridge.     B.  P.  W. 

Rochester,  Ind. — Bids  are  asked  until 
Mar.  7  for  the  repair  of  a  bridge.  Geo.  W. 
DuBois.  CO.  audt. 

Martinsville,  Ind. — Bids  are  asked  until 
Mar.  8  for  constructing  4  bridges.  B.  E. 
Thornburgh.  co.  audt. 

Cincinnati.     O. — Bids     are     asked     until 
Mar.  11   for  constructing  a  concrete  bridge* 
on  Bogard  road.     Bd.  co.  com'rs. 

"U'ebster,  N.  C. — Bids  are  asked  until 
Mar.  7  for  building  a  steel  bridge  at  Sylva. 
H.  R.  Queen,  chm.  co.  com'rs. 

San  Jose.  Cal. — Estimates  have  been 
submitted  for  constructing  a  reinforced 
concrete  bridge  over  Covote  creek. 

Brazil,  Ind. — Bids  are  asked  until  Mar. 
8  for  constructing  2  steel  bridges  and  5 
concrete  bridge.'?.     J    L.  Bums.  co.  audt. 

San  Diego.  Cal. — The  citv  engineer  has 
been  directed  to  construct  a  bridge  over 
the  San  Diego  river  in  Mission  Vallev. 

Greenfield.  Ind. — Bids  are  asked"  until 
Mar.  (  for  constructing  a  new  bridge  with 
reinforced  concrete.     C.  H.  Troy,  co.  audt. 


Boonvllle,  Ind. — Bids  are  asked  until 
Mar.  7  for  constructing  25  steel  bridges 
with  concrete  backing.  Ray  F'  Cherry 
CO.  audt. 

Winnipeg,  Man. — Bids  are  asked  until 
Mar.  7  for  constructing  the  Brant  street 
bridge.     M.  Peterson,  secy.  bd.  control 

Savannah,  Ga.— Bids  are  asked  until 
M.-rr.  14  for  constructing  a  steel  highway 
bridge  over  Heeb  river.  G.  Reuben  But- 
ler. CO.  elk. 

Laporte,  Ind. — Bids  are  asked  until 
April  4  for  constructing  bridge  over  Kan- 
kakee river  at  English  Lake.  C.  H.  Miller 
CO.  audt. 

Columbu.s,  Ga. — Thi.s  citv  voted  Feb  12 
to  construct  a  new  steel  of  concrete  bridge 
over  the  Chattahoochee  river.  Mayor 
Browne. 

Rochester,  N.  Y. — Plans  for  a  concrete 
budge  over  the  Genesee  river  at  Central 
ave.  have  been  prepared  by  E.  A.  Fisher 
cy.  engT. 

Des  Moines,  la. — A  contract  will  prob- 
ably be  let  early  this  spring  for  building  a 
bridge  at  Walnut  st.  John  W.  Budds  cy 
engrr. 

Kalama,  Wash. — Bids  are  asked  until 
April  5  for  constructing  a  steel  highway 
bridge  at  Castlerock,  Wash.  G.  S  Rob- 
erts, engr.,  Kalama. 

Birmingham.  Ala. — Maury  Nicholson,  cy. 
engr.,  has  been  directed  to  prepare  plans 
and  specifications  for  constructing  a  sub- 
way viaduct  on  19th  st. 

Edmonton,  Alta. — Bids  are  asked  until 
Mar.  12  for  constructing  all  steel  highway 
bridges  required  during  1910.  John  Stochs, 
deputy  Minister  Pub.  Wks. 

Bradentown,  Fla. — Bids  are  asked  until 
Mar.  7  for  constructing  4  steel  bridges 
over  bays,  rivers  and  creeks.  Robt.  H. 
Roesch,  elk.  co.  com'rs. 

Reading,  Pa. — Bids  are  asked  until  Mar. 
3  for  constructing  a  reinforced  concrete 
arch  bridge  in  Wyoming  borough.  A.  L 
Rhoads,  co.  controller. 

St.  Louis,  Mo. — Bids  are  asked  until 
Mar.  15  for  reconstructing  the  18th  st. 
bridge  over  Mill  Creek  Valley.  Maxlne 
Reber,  prest.  B.  P.  I. 

Oxford,  N.  C. — Bids  are  asked  until 
Mar.  7  for  raising  an  85-ft.  steel  span  16 
ft.  higher  and  building  two  75-ft  steel 
spans.     Jas.  A.  Osborne,  co.  engr. 

Seneca  Falls.  N.  T. — Aji  appropriation 
has  been  made  for  constructing  a  new 
bridge  over  the  canal  at  Ovid  st.  Plans 
and  specifications  have  not  yet  been  pre- 
pared. 

Hutchinson,  Kas. — Bids  are  asked  until 
Mar.  11  for  constructing  a  reinforced  con- 
crete arch  bridge  over  Cow  Creek.  Ed 
Metz,  cy.  elk. ;  G.  L.  McLane,  cy.  engrr. 

St.  Joseph.  Mich. — Bids  are  asked  until 
Mar.  10  for  constructing  a  substructure 
for  a  swing  bridge  on  Wavne  st.  over 
Momsin  Channel  and  the  Michigan  Cen- 
tral Ry.  tracks.     M.  "U^eber,  cy.  elk. 

Wichita,  Kas. — The  residents  of  this 
city  will  vote  on  the  is.sue  of  $40,000  for 
constructing  a  concrete  bridge  across  Lit- 
tle river  at  11th  st.  and  a  concrete  dam 
across  Little  river  at  or  near  Central  ave. 


STREET  UQHTINQ. 


Devils  Lake,  N.  D. — A  new  system  of 
street  lighting  is  proposed. 

Altus.  Okla. — Voted  to  issue  bonds  to 
construct  an  electric  light  svstem. 

Ft.  Wayne.  Ind. — Bids  are  asked  until 
Mar.  7  for  installing  a  municipal  lighting 
plant. 
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Pomona,  Cal. — Plans  have  been  pre- 
pared for  extensive  improvements  to  the 
street  lighting  system. 

Toronto,  Ont. — Bids  are  asked  until 
Mar.  8  for  furnisliing  underground  cable. 
G.  R.  Geary,  mayor. 

Norwood,  O. — An  ordinance  has  been 
passed  to  issue  $18,000  bonds  for  improv- 
ing the  electric  light  plant. 

Edentown,  N.  C. — Plans  are  being  con- 
sidered for  installing  a  unit  in  the  munic- 
ipal electric  light  plant.  J.  C.  Martin, 
supt. 

Louisville,  Ky.  —  Specifications  have 
been  prepared  calling  for  80  copper  stand- 
ards, of  the  most  modern  type,  to  be 
placed  in  Main  st. 

Humboldt,  Tex. — The  Huntswiller  Light 
&  Power  Co.  has  closed  a  contract  with 
the  Fairbanks-Moore  Co.  for  a  gas  pro- 
ducer plant  and  dynamo. 

Drain,  Ore. — An  ordinance  has  been 
passed  providing  that  a  contract  be  award- 
ed to  the  Drain  Electric  Light  &  Power 
Co.  for  a  term  of  20  yrs. 

Green  Bay,  Wis. — Bids  are  asked  until 
Mar.  15  for  furnishing  and  installing  elec- 
tric fixtures  in  the  new  Court  House.  Paul 
Schuering,  co.  suyr. 

Pittsburg,  Pa.- — The  contract  for  incan- 
descent lighting  in  the  city  thoroughfares 
has  been  awarded  to  the  Sunlight  Illumi- 
nating Co.,  6302  Penn.  ave. 

Orange,  Tex. — Frank  D.  Moses,  of  Tren- 
ton, N.  J.,  has  been  investigating  condi- 
tions here  with  a  view  of  securing  a  fran- 
chise and  establishing  a  gas  plant. 

Libby,  Mont. —  ( Special )  — Montgomery 
G.  Rice,  town  atty.  and  town  elk.,  advises 
us  that  the  town  board  has  under  consid- 
eration an  electric  light  franchise. 

Minneapolis,  Minn. — City  council  voted, 
Feb.  11,  to  instruct  city  clerk  Knott  to 
notify  the  Minneapolis  Gas  Light  Co.  that 
the  city  desires  to  purchase  its  plant  and 
franchise. 

Sierra  Madre,  Cal. — Bids  are  asked  until 
Mar.  15  for  the  sale  of  a  franchise  to  con- 
struct a  gas  plant  and  supply  this  city 
with  gas  for  a  period  of  50  years.  J.  A. 
Madden,  elk. 

Indianapolis,  Ind. — Bids  are  asked  until 
Mar.  16  for  furnishing  and  laying  com- 
plete all  electric  lighting  or  gas  lighting 
fixtures  in  the  new  City  Hall.  C.  A. 
Schroeder,  pres.   B.   P.  W. 

Wheeling,  W.  Va. — Bids  are  asked  until 
Mar.  9  for  constructing  a  fireproof  power 
house,  installing  gas  engines,  air  compres- 
sors, reservoirs,  piping,  et.c,  and  drilling  a 
well  at  dams  Nos.  8  and  11,  Ohio  river. 
Capt.  F.  W.  Alstaetter,  corps  engrs. 

Warren,  O. —  (Special)^ — Bert  C.  Smith, 
cy.  engr.,  advises  us  that  council,  on  Feb. 
4,  directed  the  director  of  the  bd.  of  pub. 
service  to  ask  for  bids  on  a  16-yr.  contract 
for  municipal  street  lighting.  Tungsten 
and  arc  systems  are  specified. 

Grand  Porks.  N.  D. — Bids  are  asked  un- 
til Mar.  7  for  furnishing  and  erecting  me- 
chanical and  electrical  equipment  for  the 
electric  light  plant.  W.  H.  Alexander,  cy. 
audt. 

Defiance,  O. —  (Special) — John  A.  Foust, 
prest.  cy.  coun..  says  that  city  is  consider- 
ing the  employment  of  a  water  and  light 
expert  engineer  to  examine  the  conditions 
hero  and  advise  as  to  the  best  interest  of 
the  city  as  well  as  to  furnishing  it  with 
water  and  light. 

Ashford.  Ala. —  f Special). — J.  W.  Mcln- 
tyre,  mayor,  advises  us  that  the  installa- 
tion of  water  works  and  light  plant  is  de- 
sired in  that  own.     Population  600. 

Barnesville.  O. — Bids  are  a.sked  until 
Mar.  17  for  lighting  with  electric  light  the 


streets,  avenues,  alleys,  public  grounds, 
public  places  and  municipal  buildings  for 
a  term  of  ten  years.  F.  Waldo  Hilles, 
vil.  elk. 


GARBAGE    DISPOSAL.     STREET 
CLEANING  AND  SPRINKLING. 

Atlanta,  Ga. — Voted  to  issue  $50,000  for 
crematories. 

Salem,  Ore. — The  construction  of  a  gar- 
bage crematory  is  contemplated. 

Wenatchee,  Wash. — A  site  has  been  se- 
cured for  a  garbage  crematory. 

South  Bend,  Ind. — The  improvement  of 
the  city  crematory  is  contemplated. 

Topeka,  Kas. — This  city  contemplates 
the  construction  of  a  garbage  crematory. 
C.  B.  Burge,  cy.  elk. 

San  Francisco,  Call. — Plans  and  specifi- 
cations have  been  prepared  for  construct- 
ing 3  garbage  crematories  in  the  office  of 
the  city  engineer,  under  the  direction  of 
Rudolph  Hering,  of  New  York  City. 

New  York  City — Contracts  for  the  re- 
moval of  snow  in  Manhattan,  Brooklyn 
and  Bronx  boroughs  have  been  awarded 
as  follows :  Manhattan,  William  Bradley, 
1  Madison  ave.,  at  7  5  cts  per  cu.  yd.  ; 
Brooklyn,  Newman  &  Holmes,  at  54  cts. 
per  cu.  yd.  ;  The  Bronx,  P.  J.  Kane  &  Co., 
735  East  150th  St.,  at  45  cts.  per  cu.  yd. 


PARKS. 


Bay  City,  Tex. — D.  P.  Moore  has  do- 
nated a  tract  of  six  acres  of  land  adjoin- 
ing the  city  limits,  to  the  city,  to  be  used 
for  a  public  park. 

Newark.  N.  J. — A  petition  has  been  sub- 
mitted to  the  board  of  trustees  asking  that 
the  question  of  purchasing  and  improving 
land  for  use  as  a  public  park  be  voted  on. 

South  Omaha,  Neb.— The  bd.  of  park 
commissioners  adopted  a  resolution,  Feb. 
9,  recommending  that  the  city  council  is- 
sue $15,000  bonds  to  be  used  for  perma- 
nent improvement  of  the  parks. 

Colorado  Springs,  Colo. — This  city  con- 
templates the  purchase  of  a  canon  for  use 
as  a  public  park.  An  option  has  been  se- 
cured on  South  Cheyenne  canon,  the  tract 
including  322.35  acres  and  the  purchase 
price  being  $317,500. 


PI  RE  APPARATUS. 


Charleston,  S.  C. — The  purchase  of  a 
new  motor  fire  engine  is  contemplated. 

Olympia,  Wash. — Bids  are  asked  until 
Mar.  2  for  a  combination  automobile 
chemical  and  hose  truck.     Cy.  elk. 

Tacoma,  Wash. — A  contract  has  been 
awarded  to  the  Seagrove  Co.  for  an  auto 
attachment  for  hook  and  ladder  truck  No. 
1,  for  $5,725. 

Rock  Island,  111. — This  city  has  pur- 
chased a  combination  automobile  police 
patrol  and  ambulance  from  the  Pope  Mfg. 
Co.,  of  Hartford,  Conn.,  for  $4,000. 

Rochester,  N.  Y. — Contracts  for  fire  ap- 
paratus were  awarded,  Feb.  9,  as  follows: 
65-ft.  aerial  hook  and  ladder  truck.  Com- 
bination Ladder  Co.,  of  New  York  and 
Providence,  R.  I.,  -$4,810;  2nd  size  steam 
engine,  American  La  France  Fire  Engine 
Co.,  of  Elmira,  $5,800. 
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Disi'osAL  OK  HousK  Rkkuse. 


Bil  Hiit/h  S.  Wafs<,n,  A.  ^f.  I.  C.  E.,  London,  Enff. 


THE  disposal  of  house  refuse  is 
usually  effected  in  one  or  other 
of  the  fo^lowi^g  manners: 

1.  Filling  low  lying  land  with  crude 
refuse,  such  land  being  temporarily 
designated   "a   tip"  or  "shoot." 

2.  Discharging  crude  refuse  into 
the  sea. 

3.  Separating  the  crude  refuse  by 
hand  or  machinery,  and  using  the  con- 
stituents in  such  trade  as  can  profit- 
ably employ  them. 

4.  Pulverizing  the  crude  refuse  by 
machinery,  and  using  the  product  for 
manure,  or  in  the  manufacture  of  fuel 
by  an  admixture  of  tar. 

5.  Burning  at  a  refuse   destructor. 
1.     Filling    Low    Lying    Land    With 

Crude  Refuse. — This  method  has  been 
adopted  by  many  of  the  metropolitan 
boroughs.  The  refuse  is  usually  re- 
moved by  contract,  the  authorities 
having  to  pay  the  contractors  to  re- 
move it.  The  prices  paid  vary  in  the 
different  districts,  and  are  governed 
by  the  facilities  for  getting  it  away. 
The  majority  of  the  refuse  removed 
from  London  is  being  taken  by  barges 
and  deposited  on  the  marshes  at  the 
mouth  of  the  Thames,  Swale  and  Med- 
way,  where  there  are  many  brickfields. 
The  material  is  sometimes  roughly 
screened  before  being  sent  away,  in 
ordr  to  recover  tins  and  iron  frag- 
ments, which  have  a  definite  market 
value,  and  it  is  usually  sorted  a  second 
time  by  the  contractors'  workmen  to 
recover  any  remaining  articles  which 
are  of  value. 

The  preliminary  sorting  is  some- 
times done  on  platforms  before  the 
material  is  put  into  the  barges,  but 
it  is  more  generally  done  in  the  barges 
themselves,  as  by  this  means  less 
handling  is  incurred,  since  the  carts 
can  tip  their  contents  direct  into  the 
barges. 


When  the  barges  arrive  at  their  des- 
tination the  refuse  is  unloaded  and 
roughly  sorted.  The  rough  core,  which 
consists  mainly  of  old  iron  baths,  tins, 
brickbats,  etc.,  is  usually  buried  in  the 
bottoms  of  pits  from  which  brick  earth 
has  been  taken  out.  The  remainder 
of  the  refuse  is  left  in  a  heap,  the  heat 
in  which,  in  the  course  of  a  few 
months,  reduces  paper  and  vegetable 
matter  to  such  an  extent  that  it  is 
hardly  traceable.  During  the  winter 
months,  when  the  manufacture  of 
bricks  is  stopped,  men  turn  into  the 
heap,  and  sift  it  with  a  rotary  sieve, 
the  larger  cinders  and  small  coal  re- 
covered being  used  as  fuel  in  burning 
the  bricks,  while  the  ashes  are  mixed 
with  the  clay  used  for  making  the 
bricks.  Formerly  there  was  a  good 
demand  in  London  for  house  refuse  for 
these  purposes,  but  latterly,  owing  to 
the  depression  in  the  brick  trade,  the 
demand  has  considerably  decreased. 
This  method  of  disposal  is  certainly 
one  of  the  cheapest  that  can  be  adopt- 
ed, as  all  that  is  required  is  a  small 
wharf,  and  the  responsibility  of  the 
authorities  ceases  as  soon  as  the  ref- 
use has  been  delivered  to  the  barges. 
There  are  several  disadvantages,  how- 
ever, as  in  many  cases  the  barges  can 
only  leave  at  high  water,  and  sufficient 
material  must  therefore  be  delivered 
to  load  the  barges  by  the  time  of  high 
water,  so  as  to  make  room  for  an 
empty  barge  to  come  alongside.  Then, 
again,  some  provision  must  always  be 
made  for  disposing  of  the  refuse  dur- 
ing times  of  fog,  when  the  barges  will 
not  be  able  to  get  away. 

2.  Discharging  Crude  Refuse  Into 
the  Sea. — This  system  is  adopted  in 
many  seaside  towns,  such  as  Liver- 
pool, Dover,  Newcastle-on-Tyne  and 
Dublin.  The  refuse  must  be  carted 
well  out  to  sea  and   deposited  under 
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such  conditions  that  it  may  be  quite 
impossible  for  it  to  cause  any  nui- 
sance. 

The  refuse  of  Dover  is  taken  about 
three  miles  out  into  the  English  Chan- 
nel and  there  deposited.  The  barges 
in  which  it  is  removed  hold  about  70 
tons  each,  and  the  cost  of  disposing 
of  each  barge  load  is  £3  10s  ($17.50),. 
Is   (25  cents)    per  ton. 

In  Liverpool  only  a  very  small  pro- 
portion of  the  refuse  is  disposed  of  by 
this  means.  In  the  year  1905,  out  of 
a  total  of  339,914  tons  of  refuse  col- 
lected, only  42,284  tons  were  dealt 
with  in  this  manner. 

In  Newcastle-on-Tyne,  in  the  year 
1906,  56,000  tons  were  barged  to  sea, 
out  of  a  total  of  154,653  tons  of  refuse 
collected. 

Dublin  formerly  disposed  of  about 
one-third  of  the  total  amount  of  refuse 
collected  each  year  by  conveying  it  out 
to  sea,  but  the  greater  portion  is  now 
being  dealt  with  in  destructors,  owing 
to  the  fact  that  the  Port  Board  called 
for  the  removal  of  the  refuse  barge 
from  its  berth  at  a  central  position  in 
the  city  to  a  point  three  miles  out, 
thereby  greatly  increasing  the  cost  of 
cartage. 

3.  Separating  the  Crude  Refuse  by 
Hand  or  Machinery  and  Utilization  of 
the  Constituents. — This  method  of  dis- 
posal has  been  attempted  by  several 
of  the  metropolitan  boroughs  in  Lon- 
don, but  has  generally  not  been  as 
satisfactory  as  was  anticipated.  Until 
recently  the  refuse  collected  in  the 
borough  of  Paddington  was  disposed 
of  by  this  means.  The  material  was 
first  tipped  on  to  a  grating  across 
which  it  was  dragged,  and  through 
which  the  smaller  particles  dropped 
into  a  receiver.  The  material  was 
separated  into  two  sizes  by  being 
passed  through  two  sieves,  the  coarser 
material  being  termed  "breeze,"  while 
the  finer  was  known  as  "ashes."  The 
breeze  was  hand-picked  by  women,  so 
as  to  extract  materials  such  as  metals, 
bones,  and  glass,  etc.,  the  remainder 
consisting  mainly  of  cinders.  The 
ashes  and  breeze  were  disposed  of  to 
brickmakers.  The  refuse  retained  on 
the  grating  was  hand  sorted  by  men, 
and  such  articles  as  rags,  bones,  iron, 
lead,  glass,  boots,  cardboard,  tins,  etc., 
were  recovered,  the  residue  being  re- 
moved by  a  contractor,  at  the  expense 
of  the  Council. 

Th  process  has  now  been  entirely 
discontinued,  and  the  whole  of  the  ref- 
use of  the  borough  is  being  barged 
away  without  any  preliminary  sorting. 

The  refuse  collected  in  the  borough 
of    Bethnal    Green    is,    at   the    present 


time,  being  disposed  of  in  a  somewhat 
similar  manner.  All  the  refuse 
brought  to  the  works  by  the  collecting 
carts  is  tipped  on  to  a  large  grating, 
two-inch  mesh,  placed  over  a  hopper 
having  a  small  sump  at  the  bottom. 
The  material  is  raked  over  and  any 
matter  that  will  not  pass  through  the 
grating  is  removed  and  burned  in  a 
furnace.  The  material  which  passes 
through  the  grating  is  raised  from  the 
hopper  sump  by  an  endless  chain  buck- 
et conveyor.  This  delivers  the  mate- 
rial into  a  revolving  screen  having 
three  different  sizes  of  mesh,  and  open 
at  the  end,  so  that  all  matter  which  is 
too  large  to  pass  through  any  of  the 
meshes  is  caught  in  a  wagon  which  is 
placed  at  the  open  end  of  the  screen. 
The  whole  of  the  matter  which  falls 
from  the  revolving  screen  is  barged 
to  various  brickfields,  where  the  fine 
stuff  is  mixed  with  clay  and  used  for 
brickmaking,  and  the  two  larger  sizes 
of  material  are  used  for  burning  the 
clay.  The  material  fetches  from  30s 
(.$7.50)  to  £3  ($15)  per  barge  load 
of  80  tons.  The  refuse  burned  in  the 
furnace  generates  sufficient  heat  to 
provide  its  own  forced  draught,  by 
means  of  a  steam  jet,  which  is  sup- 
plied from  a  Babcock  &  Wilcox  boiler. 
The  steam  pressure  generated  in  the 
boiler  varies  from  60  to  70  pounds  per 
square  inch,  and  sufficient  steam  is 
generated  to  work  a  12  horse-power 
Tangye  horizontal  engine,  which 
drives  the  bucket  conveyor  and  the 
revolving  screen.  About  100  tons  of 
refuse  are  dealt  with  per  day,  of  which 
one-third  is  burned  in  the  furnace  and 
two-thirds  is  passed  through  the  re- 
volving screen. 

The  refuse  from  the  borough  of 
Hampstead  is  disposed  of  in  destruc- 
tors, but  the  whole  of  the  refuse  col- 
lected is  first  sorted  by  a  contractor, 
who  employs  his  own  men  to  do  the 
work,  and  pays  the  Council  the  sum 
of  £60  ($300)  per  annum  for  the  privi- 
lege of  being  allowed  to  sort  the  ma- 
terial. The  contractor  employs  five 
men  to  do  the  work,  and  apparently  is 
able  to  make  a  profit  from  the  mate- 
rials after  paying  their  wages  and  the 
sum  due  to  the  Council.  The  materials 
separated  are  glass  bottles,  broken 
glass,  clean  paper,  rags,  bones,  boots 
and  shoes,  tins  and  scrap  iron.  Gen- 
erally speaking,  the  system  of  dispo- 
sal by  hand  separation  and  utilization 
cannot  be  said  to  be  a  sanitary  one, 
although  little  objection  can  be  taken 
on  sanitary  grounds  to  the  system  as 
carried  out  at  Bethnal  Green. 

4.  Disposal  by  Pulverization. — This 
process  is  an   entirely  novel  one,  and 
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is  still  more  or  less  in  the  experiment- 
al stage,  at  all  events  in  this  country, 
though  the  refuse  from  about  one- 
quarter  of  the  area  of  Paris  is  being 
dealt  with  on  this  system  at  an  in- 
stallation which  has  been  erected  at 
Vitry.  The  only  refuse  that  is  being 
disposed  of  by  this  means  in  England 
is  a  portion  of  the  refuse  of  the  metro- 
politan borough  of  Southwark.  The 
machine  employed  is  called  a  "light- 
ning dust  crusher,"  and  consists  of  a 
comparatively  small  steel  box  contain- 
ing four  or  six  hammers,  each  weigh- 
ing about  50-  pounds,  composed  of  spe- 
cial alloy  steel.  The  axle  on  which 
these  hammers  hang  is  rotated  by  ma- 
chinery at  the  rate  of  800  or  1,000  rev- 
olutions a  minute.  The  refuse  is  fed 
by  shovels  into  the  machine  at  the 
rate  of  four  tons  an  hour,  and  comes 
out  completely  pulverized.  The  pow- 
der is  sold  as  manure  at  the  rate  of 
2s  2d  (50  cents)  per  ton,  which,  after 
the  working  expenses  and  the  cost  of 
carriage  have  been  takn  into  account, 
shows  a  loss  of  7d  (14  cents)  per  ton 
for  disposal.  The  power  required  for 
driving  the  machine  is  between  18  and 
22  horse-power. 

The  process  adopted  at  Vitry  is 
somewhat  different.  A  preliminary 
screening  is  done  to  sort  out  large 
articles,  such  as  tins,  paper,  bottles, 
wire,  crockery,  etc.,  which  are  collect- 
ed and  sold.  The  rest  of  the  material 
is  passed  into  the  pulverizers,  on  com- 
ing from  which  it  is  delivered  onto  a 
screen  having  a  mesh  of  three-fourths 
inch.  The  material  which  passes 
through  the  screen  falls  into  a  hopper, 
from  which  it  is  discharged  into  rail- 
way trucks  drawn  up  underneath,  and 
is  used  for  manure.  '  The  material 
which  is  too  large  to  pass  through  the 
screen  is  discharged  into  a  hopper, 
from  which  it  is  raised  and  discharged 
by  means  of  a  shoot  over  a  furnace. 
At  the  bottom  of  the  shoot  is  fixed  an 
Archimedean  screw,  which  draws  the 
matter  forward  and  distributes  it  over 
the  furnace,  in  which  it  is  rapidly 
burned,  and  the  steam  generated  from 
its  combustion  is  utilized  to  provide 
the  power  required  for  driving  the 
plant. 

5.  Burning  at  a  Refuse  Destruc- 
tor.— This  method  has  of  recent  years 
been  more  generally  adopted,  mainly 
on  sanitary  grounds,  in  those  districts 
where  an  absence  of  any  other  more 
economical  system  of  disposal  has 
forced  the  authorities  to  adopt  this 
system,  as  no  destructor  has  yet  been 
made  to  pay  its  own  way  by  the  utili- 
zation of  the  residuals.  In  some  in- 
stances a  proportion  of  the  cost  of  dis- 


posal has  been  recovered,  either  by 
the  generation  of  heat  which  has  been 
transformed  into  energj%  or  else  by  the 
manufacture  of  marketable  products 
from  the  residuals.  There  are  a  num- 
ber of  types  of  destructors  upon  the 
market,  amongst  which  may  be  men- 
tioned those  of  Messrs.  Manlove,  Al- 
liott  &  Co..  Horsfall  &  Co.,  Goddard, 
Massey  &  Warner,  Hughes  &  Sterling, 
and  Heenan  &  Froude. 

The  general  principles  of  destructor 
design  may  be  briefly  described  as  fol- 
lows: A  large  grate  area  is  provided 
on  which  the  refuse  to  be  burnt  is  de- 
posited. The  material  is  sometimes 
fed  onto  the  grating  by  means  of  what 
is  known  as  a  "top  feed,"  that  is  to 
say,  a  shaft  is  constructed  rising  ver- 
tically from  the  back  of  the  furnace  to 
a  platform  above,  so  that  the  refuse 
may  be  tipped  either  onto  the  platform 
and  raked  from  there  into  the  furnace, 
or  else  may  be  tipped  directly  from 
the  carts  into  the  furnace.  This  is  the 
more  general  method.  The  alternative 
methods  are  to  shovel  the  material 
onto  the  gratings  through  openings 
provided  either  in  front  or  at  the  back 
of  the  furnaces,  which  systems  are 
known  respectively  as  the  "front"  and 
"back"  feeds.  A  forced  draught  is  re- 
quired both  to  assist  in  burning  the 
material  and  also  to  aid  in  producing 
a  high  temperature,  in  order  that  any 
noxious  fumes  may  be  thoroughly  cre- 
mated before  they  are  permitted  to 
escape  into  the  open  air.  The  forced 
draught  is  sometimes  supplied  by 
means  of  steam  jets,  and  in  other 
cases  by  means  of  fans.  The  draught 
is  in  some  types  admitted  immediately 
beneath  the  gratings  at  the  front  of 
the  furnace,  and  in  others  through 
openings  provided  in  the  side  walls. 
As  an  aid  to  inducing  a  draught  and 
also  in  order  to  disseminate  the  gases 
created  in  such  a  manner  that  they 
may  cause  as  little  nuisance  as  possi- 
ble, chimneys  are  generally  construct- 
ed in  connection  with  the  destructors, 
and  in  most  cases  a  dust  catcher  is 
provided  between  the  destructor  and 
the  chimney  to  arrest  any  fine  parti- 
cles of  matter  which  may  not  have 
been  entirely  burnt. 

The  aim  of  every  design  of  destruc- 
tor is  to  raise  as  much  steam  as  pos- 
sible, while  securing  complete  com- 
bustion. In  many  cases,  also,  the  heat 
of  the  waste  gas  is  utilized,  either  to 
heat  the  air  for  the  forced  draught, 
or  the  feed  water  for  boilers,  or  else 
to  superheat  the  steam  generated  by 
them  in  cases  where  this  is  used  for 
purposes  other  than  merely  producing 
the   forced   draught.     By   heating   the 
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air  supply,  the  temperature  is  kept 
more  constant,  and  therefore  the  wear 
and  tear  of  the  cells  will  be  less.  It 
also  makes  it  easier  to  fire  up  after 
clinkering.  If  the  feed  water  is  heat- 
ed before  being  supplied  to  the  boilers, 
their  working  will  be  more  regular, 
and  therefore  the  wear  and  tear  will 
be  less,  while  a  larger  quantitj'  of 
steam  will  also  be  developed.  The 
advantage  of  superheating  the  steam 
lies  in  the  fact  that  the  loss  due  to 
condensation  in  the  pipes  and  cylin- 
ders of  the  engine  which  it  may  be 
used  to  drive  will  be  considerably  di- 
minshed.  A  further  advantage  gained 
by  the  utilizing  of  the  heat  contained 
in  the  waste  gases  is  that  their  tem- 
perature being  reduced  before  they  are 
transmitted  to  the  chimney,  the  life  of 
the  latter  will  be  prolonged. 

Choice  of  Site  for  a  Refuse  Destruc- 
tor.— In  selecting  the  site  for  a  refuse 
destructor  several  considerations  have 
to  be  borne  in  mind.  From  the  point 
of  view  of  lessening  the  amount  of 
carting  to  be  done  in  collecting  the 
house  refuse,  it  should  be  placed  in  a 
central  position.  In  order  to  make  it 
pay  its  way  as  far  as  possible  it 
should  be  placed  in  such  a  position 
that  the  steam  raised  may  be  used, 
and  that  the  residuals  produced  may 
be  utilized  to  the  best  advantage.  It 
will  generally  be  very  difficult  to  find  a 
site  which  will  fulfill  both  these  con- 
ditions without  being  unduly  expen- 
sive, as  the  central  portions  of  most 
towns  are  usuallj^  those  in  which  the 
site  values  are  the  highest.  The  dis- 
appointing results  which  have  attend- 


ed the  working  of  most  of  the  destruc- 
tors of  the  metropolitan  boroughs  of 
London  may  be  directly  attributed  to 
the  difficulty  of  finding  sites  which 
will  comply  with  the  required  condi- 
tions. Excessively  high  rents  and  the 
high  prices  of  labor  cause  heavy  work- 
ing expenses,  while  there  is  consider- 
able difficulty  in  disposing  of  the 
clinker  produced,  owing  to  the  cost  of 
carriage  and  competition  from  destruc- 
tors situated  in  outlying  districts, 
since  there  is  no  great  demand  for  the 
material  in  London  itself.  Indeed,  it  is 
quite  an  open  question  whether  it 
would  not  be  found  more  economical  to 
remove  the  whole  of  the  London  refuse 
to  destructors  situated  in  the  country, 
where  land  and  labor  would  be  much 
cheaper  and  where  a  real  demand  ex- 
ists for  the  refuse  for  manure  and  for 
the  clinker  for  building  purposes. 

At  many  destructors  the  steam  gen- 
erated is  used  in  connection  with  the 
generation  of  electricity,  but  this  can- 
not be  done  in  many  instances  in  Lon- 
don, owing  to  the  fact  that  the  elec- 
tricity undertakings  are  in  the  hands 
of  private  companies.  The  best  uses 
to  which  steam  generated  by  destruc- 
tors can  be  put  are  the  pumping  of  a 
town's  water  or  sewage  or  for  electric 
lighting  or  traction,  as  for  these  pur- 
poses the  power  will  be  required  al- 
most continuously  throughout  the 
whole  twenty-four  hours.  Other  uses 
to  which  it  has  been  put  are  the  heat- 
ing of  buildings,  driving  of  laundry 
machinery  and  machinery  in  connec- 
tion with  slab  and  brickmaking  plants. 


SPECIFICATIONS  FOR  SHEET  ASPHALT  PAVEMENT.* 


rjUB-DRAINAGE.— When  the  soil  is 
^^  of  such  a  character  that  it  retains 
^^  an  excessive  amount  of  moisture, 
such  as  clays  subject  to  swelling  or 
heaving  under  the  action  of  frost,  or 
sands  similar  to  quick  sand  that  do  not 
afford  a  ready  natural  drainage,  sub- 
drains  should  be  provided.  These  may 
be  of  two  general  kinds:  (1)  Tile 
drains  of  open  porous  material,  or 
vitrified  tile  laid  with  open  joints;  (2) 
trenches  filled  with  broken  stone, 
gravel,  cinders  or  other  similar  ma- 
terial. 

In  some  cases  it  may  be  sufficient  to 
construct  a  sub-drain  on  each  side  of 
the   roadway   at  or   near   the   lines   of 


the  gutters,  but  when  the  soil  is  of  a 
very  wet  nature,  it  may  be  advisable 
to  lay  additional  lines  of  drains  which 
may  be  in  or  near  the  middle  of  the 
roadway.  This  system  of  drains  may 
be  varied  by  diagonal  lines  of  drains 
running  from  near  the  crown  of  the 
roadway  to  the  gutters.  In  all  cases 
the  drains  should  have  connections 
with  the  existing  sewers,  catchbasins 
or  inlets. 

Foundations. — After  all  necessary 
grading  has  been  done  to  bring  the 
surface  to  sub-grade,  the  street  shall 
be  thoroughly  rolled  with  a  steam 
roller  weighing  not  less  than  ten  tons. 
If    settlement    occur,    the    depression 
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shall  be  filled  and  then  rolled  until  the 
surface  is  solid  and  uniform.  All  fill- 
ing shall  be  free  from  animal  or  veg- 
etable matter,  and  of  a  character  ap- 
proved by  the  engineer.  Should  the 
foundation  be  of  sand,  which  would  be 
impracticable  to  roll,  the  entire  road- 
way from  curb  to  curb  shall  be  thor- 
oughly puddled  by  flooding  with  water 
one  or  more  times  if  found  to  be  neces- 
sary. The  contractor  shall  furnish  all 
water  and  hose  for  puddling  and  all 
the  labor  necessary  to  properly  per- 
form the  work. 

Refined  Asphalt. — The  refined  as- 
phalts to  be  used  for  paving  mixtures 
herein  required  shall  be  derived  in  the 
following  manner: 

1.  By  heating,  if  requiring  refine- 
ment, crude,  natural,  solid  asphalt,  to 
a  temperature  of  not  over  400  degrees 
F.  until  all  the  water  has  been  driven 
off.  Crude,  natural,  solid  asphalt  shall 
be  construed  to  mean  any  natural  min- 
eral bitumen,  either  pure  or  mixed 
with  foreign  matter,  from  which, 
through  natural  causes  in  the  process 
of  time  the  light  oils  have  been  driven 
off  until  it  has  a  consistency  harder 
than  100  penetration  at  77  degrees  P. 
At  least  dSVz  per  cent,  of  the  contained 
bitumen  in  the  refined  asphalt  which 
is  soluble  in  cold  carbon  bisulphide 
shall  be  soluble  in  cold  carbon  tetra- 
chloride. Such  asphalt  must  melt  read- 
ily upon  the  application  of  heat.  In  no 
case  shall  it  be  prepared  at  the  re- 
finery with  any  product  not  herein- 
after provided  for. 

2.  By  the  careful  distillation  of  as- 
phaltic  petroleum  until  the  resulting 
residue  has  a  consistency  not  harder 
than  40  penetration  at  77  degrees  F. 

(a)  The  solid  residue  so  obtained 
shall  be  soluble  in  carbon  tetra- 
chloride to  the  extent  of  98%  per  cent. 

(b)  Its  bitumen  shall  yield  upon 
ignition  not  more  than  15  per  cent,  of 
fixed  carbon. 

(c)  When  20  grams  of  the  material 
are  heated  for  five  hours  at  a  temper- 
ature of  325  degrees  F.  in  a  tin  box  2 14 
ins.  in  diameter,  after  the  manner  offi- 
cially prescribed,  it  shall  not  lose  over 
5  per  cent,  by  weight,  nor  shall  the 
penetration  at  77  degrees  F.  after  such 
heating  be  less  than  one-half  of  the 
original  penetration. 

(d)  A  briquette  of  the  solid  residue 
having  a  cross-section  of  one  square 
centimeter  shall  have  a  ductility  of 
not  less  than  30  centimeters  at  77  de- 
grees F. 

Note:  Combinations  of  asphaltic 
and  semi-asphaltic  residues  having  the 
ductility     and     other     characteristics 


above  named  are  admitted  under  Sec- 
tion 2. 

3.  By  combining  at  the  paving  plant 
in  uniform  and  fixed  proportions  which 
shall  be  satisfactory  to  (proper  city 
official)  solid,  natural  asphalt  and  solid 
asphaltic  residue  as  hereinbefore  de- 
scribed. The  refined  natural  asphalt 
shall  be  derived  from  the  ci'ude  nat- 
ural asphalt  of  the  quality  and  in  the 
manner  specified  before,  except  that 
the  crude  natural  asphalt  may  have 
added  to  it,  if  desired,  at  the  refinery, 
as  a  partial  fluxing,  an  amount  of  as- 
phaltic or  sefiii-asphaltic  flux  of  the 
character  and  within  the  limit  speci- 
fied elsewhere  herein,  such  fluxing  to 
be  conducted  under  the  supervision  of 
(proper  city  oflicial)  when  desired.  In 
the  use  of  these  mixtures  of  refined 
asphalts  or  asphaltic  cements  only  as- 
phaltic or  semi-asphaltic  fluxes  shall 
be  used,  except  in  those  cases  where 
the  solid  natural  asphalt  is  of  such 
character  that  when  mixed  with  par- 
affine  flux  without  the  further  addition 
of  any  other  material  it  will  pi'oduce 
an  asphaltic  cement  complying  with 
the  requirements  hereinafter  set  forth 
under  that  head.  In  such  cases  any  of 
the  fluxes  elsewhere  herein  specified 
may  be  used. 

The  preparation  and  refining  of  all 
asphalts  admitted  under  these  specifi- 
cations shall  be  subject  to  such  in- 
spection at  the  paving  plants  and  re- 
fineries as  the  (proper  city  official) 
may  direct. 

Flux. — The  fluxing  may  be  a  par- 
affine,  a  semi-asphaltic  or  an  asphaltic 
residue  which  shall  be  tested  with  and 
found  suitable  to  the  asphalt  to  be 
used.  It  shall  be  free  from  water  or 
other  impurities. 

The  residuums  must  have  a  penetra- 
tion greater  than  3%  centimeters,  with 
a  No.  2  needle  at  77  degrees  F.  under 
50  grams  weight  for  1  sec. 

A  natural  Maltha  may  be  used  if  it 
passes  the  heat  and  ffash  tests  speci- 
fied under  "a"  (below),  and  all  fluxes 
must  furthermore  remain  soft  after 
heating  for  five  hours  at  400  degrees  F. 

All  residuums  shall  be  soluble  in 
cold  carbon  tetra-chloride  to  the  ex- 
tent of  99  per  cent. 

(a)  The  paraffine  residuum  shall 
have  a  specific  gravity  of  0.92  to  0.94 
at  77  degrees  F.  It  shall  not  flash  be- 
low 350  degrees  F.  when  tested  in  the 
New  York  State  closed  oil  tester,  and 
shall  not  volatilize  more  than  5  per 
cent,  of  material  when  heated  five 
hours  at  325  degrees  F.  in  a  tin  box 
2y2  ins.  in  diameter  as  officially  pre- 
scribed. The  residue  after  heating 
shall  flow  at  77  degrees  F.  and  shall 
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be    homogeneous,    and    shall    show    no 
coarse  crystals. 

(b)  Semi-asphaltic  residuum  shall 
have  the  same  general  characteristics 
as  paraffine  residuum,  except  that  it 
shall  have  a  specific  gravity  of  .94  to 
.98  at  77  degrees  F. 

(c)  Asphaltic  residuum  shall  have 
the  same  general  characteristic  as 
paraffine  residuum,  except  that  the 
specific  gravity  shall  not  be  less  than 
.98  nor  more  than  1.04  at  77  degrees  F. 
The  asphaltic  residuum  after  evapora- 
tion at  500*  degrees  F.  to  a  solid  pene- 
tration shall  have  a  ductility  of  not 
less  than  30  cm. 

Asphaltic  Cement. — The  asphaltic 
cement  prepared  from  materials  above 
designated  shall  be  made  up  from  the 
refined  asphalt  or  asphalts,  and  the 
fiux,  where  flux  must  be  used,  in  such 
proportions  as  to  produce  an  asphaltic 
cement  of  a  suitable  degree  of  pene- 
tration. The  proportion  of  the  refined 
asphalts  comprising  the  cement  shall 
in  no  case  be  less  than  40  per  cent,  by 
weight. 

When  weight  of  flux  in  the  asphaltic 
cement  prepared  from  solid  natural 
asphalts  exceeds  25  per  cent,  thereof, 
asphaltic  or  semi-asphaltic  flux  shall 
be  used.  Semi-asphaltic  flux  in  such 
case  must  have  a  gravity  of  not  less 
than  .9.5  at  77  degrees  F. 

Refined  asphalts  and  fiux  compris- 
ing the  asphaltic  cement  shall,  when 
required,  be  weighed  separately  in  the 
presence  of  the  authorized  inspectors 
or  agents  of  (proper  city  officials). 

Refined  asphalt  and  fiux  used  in  pre- 
paring the  cement  shall  be  heated  to- 
gether in  a  kettle  at  temperatures 
ranging  from  250  degrees  to  not  over 
375  degrees  F.,  and  be  thoroughly  agi- 
tated when  hot  by  air,  steam  or  me- 
chanical appliances,  until  the  resulting 
cement  has  become  thoroughly  mixed 
into  a  homogeneous  mass.  The  agita- 
tion must  be  continued  during  the  en- 
tire period  of  preparing  the  mixtures. 
Cement  shall  always  be  of  uniform 
consistency,  and  if  any  portion  should 
settle  in  the  kettles  between  intervals 
of  using  the  same,  it  must  be  thor- 
oughly agitated  before  being  drawn  for 
use. 

The  asphaltic  cement  shall  have  a 
penetration  of  from  30  to  100,  which 
shall  be  varied  within  these  limits  to 
adapt  it  to  the  particular  asphalt  used 
in  the  paving  mixture  and  to  the  traffic 
and  other  conditions  of  the  street. 

(a)  When  20  grams  of  the  asphaltic 
cement  of  the  penetration  to  be  used 
in  the  paving  mixture  shall  be  heated 
for  five  hours  at  a  temperature  of  325 
degrees    F.,    in    an    oven    as    officially 


specified,  there  must  not  be  volatilized 
more  than  5  per  cent,  of  the  bitumen 
present,  nor  shall  the  penetration  at 
77  degrees  F.  after  such  heating  be 
less  than  one-half  of  the  original  pene- 
tration. 

(b)  The  bitumen  of  the  asphaltic 
cement  shall  give  upon  ignition  not 
more  than  15  per  cent,  of  fixed  carbon. 

(c)  A  briquette  of  the  pure  bitu- 
men of  the  asphaltic  cement  of  the 
penetration  to  be  used  in  the  paving 
mixture,  having  a  cross-section  of  1 
sq.  cm.,  shall  elongate  to  the  extent 
of  not  less  than  10  cm.  nor  more  than 
100  cms.  at  77  degrees  F. 

Sand. — The  sand  shall  be  hard- 
grained  and  moderately  sharp.  It  shall 
be  free  from  loam  or  any  other  foreign 
material,  and  shall  be  so  graded  as  to 
produce,  in  the  finished  surface  mix- 
ture, the  mesh  requirements  elsewhere 
herein  specified.  It  shall  contain  not 
to  exceed  6  per  cent,  of  sand  that  will 
pass  a  No.  200-mesh  sieve. 

Binder  Stone. — Stone  or  gravel  to  be 
used  for  asphaltic  concrete  binder 
shall  be  hard  and  durable,  free  from  all 
foreign  substances,  and  of  varying 
sizes,  from  1  in.  down. 

Preparation  of  Asphaltic  Concrete 
Binder.  —  Asphaltic  concrete  binder 
shall  be  made  as  follows:  The  binder 
stone  and  sand,  as  above  specified, 
shall  be  heated  to  from  200  to  325  de- 
grees F.  in  suitable  appliances.  Stone 
and  sand  shall  be  measured  off  sep- 
arately and  then  be  mixed  with  suffi- 
cient asphaltic  cement,  prepared  as 
heretofore  specified,  in  such  propor- 
tions that  the  resulting  aggregate  will 
contain  by  weight  material  passing  a 
No.  10  mesh  screen,  between  30  and  40 
percent,  and  bitumen  in  quantity  from 
5  to  8  per  cent,  of  the  entire  mixture. 
Concrete  thus  prepared  shall  be  a  com- 
pact mass  containing  a  minimum  of 
voids.  If  the  permission  of  (proper 
city  officials)  be  available,  old  as- 
phaltic surface  paving  mixtures  may 
be  used  in  combination  with  the  binder 
stone,  such  mixtures  having  been  pre- 
viously crushed  or  disintegrated  and 
augmented  with  at  least  1  per  cent,  of 
fresh  asphaltic  cement,  so  that  when 
combined  the  resulting  concrete  shall 
form  an  equally  compact  mass  and 
correspond  as  to  aggregate  passing  a 
No.  10  mesh  screen  and  in  contained 
percentages  of  bitumen  with  the  re- 
quirements for  the  mixture  previously 
specified. 

Note:  Inasmuch  as  the  percentage 
of  bitumen  in  the  binder  will  depend 
upon  the  grading  of  the  aggregate,  the 
proportions  of  the  materials  used  in 
the  above  may  be  varied  by   (author- 
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ized  city  official),  but  only  within  the 
limits  designated. 

Laying  Asphaltic  Concrete  Binder. — 
The  asphaltic  concrete  binder  shall 
be  brought  to  the  work  in  wagons,  cov- 
ered with  canvas  or  other  suitable  ma- 
terial, and  upon  reaching  the  street 
shall  have  a  temperature  of  200  to  325 
degrees  F.  It  shall  be  placed  upon  the 
street  and  raked  to  a  uniform  surface 
to  such  depth  that,  after  being  rolled 
and  thoroughly  compacted,  it  shall 
have  a  thickness  of ins.  The  sur- 
face, after  compression,  shall  show  at 
no  place  an  excess  of  asphaltic  cement, 
and  any  spot  covering  an  area  of  1  sq. 
ft.  or  more  showing  an  excess  of  as- 
phaltic cement  shall  be  cut  out  and 
replaced  with  other  material.  Smaller 
spots  may  be  dried  by  the  use  of  stone 
dust  and  smoothers.  Any  asphaltic 
concrete  binder  broken  up  during  the 
process  of  laying  must  be  removed  and 
replaced  with  new  material.  Asphaltic 
concrete  binder  shall  be  followed  and 
covered  with  wearing  surface  as  soon 
as  is  practicable  in  order  to  effect  the 
most  thorough  bond  between  the  bind- 
er and  the  wearing  course. 

Asphaltic  Surface  Mixture  or  Wear- 
ing Course. — The  committee,  in  pre- 
senting two  kinds  of  mixtures  for 
wearing  surface,  one  having  as  filler 
Portland  cement  and  one  with  a  stone 
dust  filler,  considers  that  the  adoption 
or  application  of  either  would  be  a 
matter  of  local  conditions,  and  accord- 
ingly should  be  left  to  the  discretion 
of  the  engineer  in  charge  of  such  pav- 
ing construction. 

The  surface  mixture  shall  consist  of 
asphaltic  cement,  Portland  cement 
(stone  dust)  and  sand,  proportioned 
by  weight  so  that  the  resulting  mix- 
ture will  contain  average  proportions 
of  the  whole  mixture  as  follows: 

Mixture  A.  Per  Cent. 

Bitumen  soluble  in  cold  car- 
bon bisulphide 11.0  to  1.3.5 

Portland    cement    passing    a 

No.  200  sieve 10.0  to  15.0 

Sand  passing  a  No.  80  sieve.  18.0  to  36.0 

Sand  passing  a  No.    4  sieve,  up  to  10.0 

Mixture  B.  Per  Cent. 
Bitumen  soluble  in  cold  car- 
bon bisulphide 10.5  to  13.5 

Stone  dust  passing  a  No.  200 

sieve    10.0  to  15.0 

Sand  passing  a  No.  80  sieve.  18.0  to  36.0 
Sand  passing  a  No.  40  sieve. 20.0  to  50.0 
Sand  passing  a  No.  10  sieve.  8.0  to  20.0 
Sand  passing  a  No.    4  sieve,   up  to  10.0 

The  item  designated  as  *  "Portland 
cement  (stone  dust)  passing  a  No.  200 
sieve"  within  the  limits  named  herein, 


includes  in  addition  to  the  Portland 
cement  (stone  dust)  find  sand  passing 
a  No.  200  sieve  not  exceeding  4%  per 
cent,  of  the  total  mixture,  and  such 
200-mesh  mineral  dust  naturally  self- 
contained  in  the  refined  asphalt. 

Sand  and  asphaltic  cement  shall  be 
heated  separately  to  about  300  degrees 
P.  The  maximum  temperature  of  the 
sand  at  the  mixers  shall  in  no  case  be 
in  excess  of  375  degrees  F.,  and  the 
maximum  temperature  of  the  asphaltic 
cement  shall  not  exceed  325  degrees  F. 
at  the  discharge  pipe.  The  Portland 
cement  (stone  dust)  shall  be  mixed 
with  the  hot  sand  in  the  required  pro- 
portions, and  then  these  shall  be 
mixed  for  at  least  1  minute  with  the 
asphaltic  cement  at  the  required  tem- 
perature, and  in  the  proper  propor- 
tions in  a  suitable  apparatus,  so  as  to 
effect  a  thoroughly  homogeneous  mix- 
ture. 

The  proportion  of  asphaltic  cement 
shall  at  all  times  be  determined  by 
actual  weighing  with  scales  attached 
to  the  asphaltic  cement  bucket.  The 
Portland  cement  (stone  dust)  and  sand 
must  also  be  weighed,  unless  a  meth- 
od of  gauging  approved  by  the  (author- 
ized city  official)  shall  be  used.  The 
contractor  shall  furnish  every  facility 
for  the  verification  of  all  scales  or 
measures.  The  sand  gradings  and  bit- 
umen may  be  varied  within  the  limits 
designated,  in  the  discretion  of  (proper 
city  official). 

Laying  the  Wearing  Surface. — The 
asphalt  wearing  surface  shall  be 
hauled  to  the  work  in  wagons  pro- 
vided with  a  canvas  or  other  suitable 
cover.  It  shall  leave  the  plant  at  a 
temperature  between  250  and  325  de- 
grees F.,  as  suitable  for  the  asphalt 
used.  Upon  arrival  at  the  street  it 
shall  be  dumped  at  such  distance  from 
the  work  that  all  of  the  mixture  must 
be  turned  and  distributed  to  the  place 
where  it  is  to  be  raked.  It  shall  be 
spread,  while  hot,  to  such  depth  upon 
the  asphaltic  concrete  binder,  which 
must  be  thoroughly  dry,  free  from 
leaves  or  other  foreign  matter,  that 
after  receiving  its  ultimate  compris- 
sion  by  rolling  it  shall  have  a  thick- 
ness of ins.  The  initial  compres- 
sion may  be  effected  by  means  of  a 
small  roller,  after  which  a  small 
amount  of  mineral  dust  shall  be  swept 
over  the  surface.  The  final  compres- 
sion shall  be  effected  by  a  10-ton  roller 
or  the  equivalent  of  not  less  than  250 
lbs.  per  running  inch  width.  Rolling 
must  be  steadily  kept  up  and  contin- 
ued until  all  roller  marks  shall  dis- 
appear and  the  surface  shall  give  in- 
dication of  no  further  compressibility. 
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Note:  All  tests  herein  provided 
must  be  conducted  according  to  official 
methods  on  file  in  the  office  of  (proper 
official). 

All    penetrations    indicated    herein, 


unless  otherwise  specified,  refer  to  the 
depth  of  penetration  in  hundredths  of 
centimeters  of  a  No.  2  needle  weighted 
with  100  grams  at  77  degrees  F.  acting 
for  5  seconds. 


SPECIFICATIONS  FOR  BITUMINOUS  CONCRETE 
PAVEMENT.* 


(In  the  specifications  for  bituminous 
concrete  the  committee  does  not  as- 
sume to  pass  on  the  validity  of  patents 
that  may  have  been  issued  for  certain 
paving  mixtures  and  methods,  and  the 
various  municipalities  that  may  adopt 
these  specifications  are  advised  to  de- 
termine their  own  policies  as  to  the 
recognition  of  these  patents.) 

Foundation. — The  foundation  upon 
which  the  pavement  is  laid  may  be 
either  concrete  or  macadam. 

Concrete  Foundation. — This  may  be 
laid  according  to  the  standard  specifi- 
cations for  concrete  foundation,  the 
surface  being  made  rough  and  grainy 
so  the  paving  material  may  get  a 
proper  bond  or  grip  on  the  concrete. 

New  Macadam  Foundation. — If  the 
pavement  is  to  be  laid  on  a  new  mac- 
adam foundation,  the  macadam  shall 
be  buiit  according  to  the  standard 
specifications,  except  that  the  upper  i^ 
in.  shall  not  be  completely  filled  and 
bonded,  the  intention  being  (as  with 
the  concrete  foundation)  to  produce  a 
somewhat  rough,  grainy  surface  into 
which  some  the  paving  mixture  will  be 
forced  by  the  roller.  For  heavy  traffic 
8  ins.  of  well-compacted  macadam  may 
be  considered  equal  to  6  ins.  of  con- 
crete; and  for  light  or  ordinary  traffic 
6  ins.  of  macadam  equal  to  4  or  5  ins. 
of  concrete. 

Old  Macadam  Foundation. — If  the 
pavement  is  to  be  laid  on  an  old  mac- 
adam base,  the  surface  shall  be  thor- 
oughly swept  and  cleaned  of  all  fine 
material  that  may  be  either  caked 
upon  the  surface  of  the  stone  or  lying 
loose  as  dust,  thereby  exposing  the 
clean  stone  in  the  surface  for  the  re- 
ception of  the  paving  material.  If  the 
old  macadam  is  not  in  suitable  condi- 
tion or  proper  grade  after  cleaning,  it 
shall  be  spiked  up  and  redressed  to 
the  proper  crown  and  grade,  the  coarse 
stone  being  left  at  the  top,  or  new 
stone  added  when,  in  the  opinion  of 
the  engineer,  it  is  needed  to  give  the 


desired  grainy  surface  or  thickness  of 
foundation. 

It  shall  then  be  thoroughly  rolled 
with  the  use  of  as  little  water  as  pos- 
sible, so  the  macadam  does  not  finish 
smooth. 

When  it  is  not  practicable  to  secure 
a  foundation,  either  macadam  or  con- 
crete, with  sufficient  grain  in  the  sur- 
face to  give  the  desired  bond  or  key 
between  the  foundation  and  the  pav- 
ing material,  the  adhesion  between  the 
two  may  be  increased  by  sprinkling 
the  foundation  with  the  bituminous  ce- 
ment before  the  paving  mixture  is 
spread,  using  not  exceeding  i^  gal.  per 
sq.  yd. 

Old  Brick  or  Granite  Foundation. — 
An  old  brick  or  granite  block  pave- 
ment, if  in  the  opinion  of  the  engineer 
it  is  well  supported  and  stable,  may  be 
used  as  a  base  by  thoroughly  cleaning 
the  old  pavement  and  sprinkling  its 
surface  with  the  bituminous  cement. 

Wearing  surface. — On  the  founda- 
tion as  specified  shall  be  laid  the  bi- 
tuminous concrete  wearing  surface, 
which  shall  be  composed  of  carefully 
selected,  sound,  hard,  crushed  stone 
and  sand  mixed  with  bituminous  ce- 
ment and  laid  as  hereinafter  specified. 
This  wearing  surface  shall  have  a 
thickness  of  —  ins.  after  thorough 
compression  with  a  5-ton  tandem 
roller. 

Mineral  Aggregate. — The  mineral  ag- 
gregate shall  consists  of  broken  stone 
or  broken  stone  and  sand  of  a  fairly 
uniform  grading  from  the  largest  to 
the  smallest  particles  in  such  propor- 
tions as  to  give  the  mixture  a  max- 
imum degree  of  density  and  low  per- 
centage of  voids.  The  maximum  size 
of  stone  used  may  range  from  that 
passing  a  screen  having  circular  open- 
ings from  %  in.  to  l^/i  ins.  diameter. 
Crusher  run  of  stone  between  1  in. 
and  screenings  passing  14  in-  may  be 
used  if  found  to  be  fairly  evenly 
graded.   Coarser  stone  when  used  shall 
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be  g^radt'd  and  n'inixcd  in  proixT  j^ro- 
portion.  (The  soreeninRS  passing  the 
V4,  in.  mesh  screen  may  be  used  when 
the  bitumen  is  refined  coal  tar  or  an 
asphalt  not  having  a  low  ductility.) 
Coarse  and  fine  sand  having  proper 
grading  shall  be  added  in  such  i)ropor- 
tions  as  necessary  to  secure  the  dense 
aggregat.'  specified  above.  Stone  dust 
or  hydraulic  cement  nuiy  be  added  as 
needed  when  the  character  of  the  bit- 
umen used  requires  it. 

Bituminous  Cement. — The  bitumin- 
ous cement  may  be  either  refined  coal 
tar  or  asphalt ic  cement. 

Coal  Tar. — The  coal  tar  must  be  the 
residue  of  the  distillation  of  coal  tar 
only,  and  be  specially  refined  for  the 
purpose.  No  admixture  of  hard  pitch 
with  the  lighter  oils  of  coal  tar  will  be 
permitted.  The  cement  shall  conform 
to  such  physical  and  chemical  tests 
necessary  to  satisfy  the  (local  offi- 
cials) as  to  its  suitability. 

(The  committee  does  not  find  avail- 
able sufficient  data  enabling  the  prep- 
aration of  more  detailed  specifications 
at  this  time.  It  recommends  careful 
experiments  and  collection  of  data  for 
future  consideration.) 

Asphaltic  Cement. — The  asphaltic 
cement  may  be  prepared  (1)  from  re- 
fined natural  asphalt;  (2)  from  the 
residue  obtained  in  the  oxidation  or 
distillation  of  asphaltic  or  semi-as- 
phalt ic  petroleum:  (."?)  from  anj-  uni- 
form combination  of  the  preceding  ma- 
terials together  with  a  suitable  flux, 
if  flux  be  necessary,  such  combination 
being  subject  to  the  approval  of  the 
engineer. 

Each  bidder  must  state  the  nature 
and  origin  of  the  bitumen  to  be  used 
by  him,  and  further  shall  submit  sam- 
ples of  the  bitumen  with  his  proposal. 
The  asphaltic  cement  shall  pass  the 
requirements  designated  below. 

(1)  It  shall  have  a  penetration  of 
30  to  100  at  77  degrees  F.,  which  shall 
be  suitable  to  the  nature  of  the  ma- 
terial used  and  to  the  traffic  and  other 
conditions  of  the  street. 

(2)  When  20  grams  of  the  cement 
are  maintained  at  a  temperature  of 
325  degrees  F.  for  five  hours  in  a  tin 
box  21,4  ins.  diameter,  there  must  not 
be  volatilization  of  more  than  3  per 
cent,  by  weight  of  the  bitumen  pres- 
ent, nor  shall  the  original  penetration 
be  reduced  thereby  over  one-half. 

(3)  The  bitumen  of  the  asphaltic 
cement  shall  give  upon  ignition  not 
more  than  15  per  cent,  of  fixed  carbon. 

(4)  Of  the  bitumen  of  the  asphaltic 
cement  which  is  soluble  in  carbon  di- 
sulphide,  98^4  per  cent,  shall  be  solu- 
ble in  carbon  tetra-chloride. 


(.'))  At  ."',2  degrees  F.  the  bitumen  of 
the  cement  shall  have  a  penetration  of 
not  less  than  10  when  tested  one  min- 
ute with  the  needle  weighted  to  200 
grams,  and  at  115  degrees  F.  when 
weighted  to  50  grams  for  five  seconds, 
shall  have  a  j)enetration  of  not  more 
than  280. 

(O  The  cement  shall  not  flash  at  a 
less  temperature  than  350  degrees  F., 
New  York  State  dosed  oil  tester. 

-Method  of  Mixing. — The  aggregate 
shall  be  thoroughly  dried  in  properly 
designed  driers  before  mixing  with  the 
bitumen.  The  driers  shall  be  of  the 
revolving  type,  thoroughly  agitating 
and  turning  the  materials  during  the 
process  of  drying.  When  the  aggre- 
gate is  thoroughly  dried  and  heated  to 
a  temperature  of  from  200  to  350  de- 
grees F.,  depending  on  the  bituminous 
cement  used,  it  shall  be  immediately, 
before  cooling  or  exposing  to  moisture, 
mixed  with  the  hot  bituminous  cement 
as  hereinafter  specified. 

The  bituminous  cement  shall  be 
melted  in  a  tank  arranged  so  the  heat 
can  be  properly  and  easily  controlled 
and  regulated.  When  melted  and 
raised  to  a  temperature  of  from  200  to 
350  degrees  F.,  depending  on  the  bitu- 
minous cement  used,  it  shall  be  com- 
bined in  iiroper  i)roportions  with  the 
hot  aggregate  and  immediately  mixed 
in  a  i)roperly  designed  mixer  with  re- 
volving blades  until  a  thorough  and  in- 
timate mixture  of  the  ingredients  has 
been  accomplished,  and  the  particles 
composing  the  aggregate  evenly  and 
thoroughly  coated  with  the  bituminous 
cement.  The  mixer  shall  not  be  ex- 
posed directly  to  the  action  of  the  fire. 

Laying. — While  still  hot  from  the 
mixer,  the  paving  mixture  shall  be 
sj)read  evenly  on  the  foundation  with 
hot  iron  rakes  or  shovels  or  both,  so 
that  when  compressed  with  the  roller 
it  shall  have  the  thickness  specified 
above,  with  the  surface  even  and  true 
to  grade.  Along  the  curb  and  around 
manholes,  catchbasins  and  other  ob- 
structions in  the  street  where  the 
roller  cannot  reach,  the  compression 
shall  be  secured  by  the  use  of  hot  iron 
tampers.  The  tamping  shall  be  done 
as  quickly  as  possible  after  the  ma- 
terial is  spread,  while  still  hot  and  pli- 
able. When  the  paving  mixture  Is 
hauled  on  the  street  in  dump  wagons 
it  shall  be  kept  covered  with  canvas 
to  retain  heat,  dumped  on  platforms 
and  shoveled  into  place  and  raked  to 
secure  the  proper  grade.  As  soon  as 
the  temperature  will  permit,  the  pav- 
ing mixture  shall  be  rolled  with  a  tan- 
dem steam  roller  weighing  at  least 
five   tons,   and   the   rolling   continued. 
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working  lengthwise  and  diagonally  of 
the  street.  Rolling  must  be  steadily 
kept  up  and  continue  until  all  roller 
marks  shall  disappear,  and  the  surface 
gives  indication  of  no  further  com- 
pressibility. 

The  paving  shall  be  done  continu- 
ously, so  the  number  of  joints  between 
the  hot  and  cold  material  shall  be  re- 
duced to  the  minimum.  When  it  is  not 
practicable  to  lay  it  continuously  and 
a  joint  is  unavoidable,  the  edge  of  the 
cold  material  shall  be  trimmed  down 
to  a  rough  feather  edge,  and  the  sur- 
face, where  the  joint  is  to  be  made, 
painted  over  with  bituminous  cement, 
the  hot  material  raked  over  the  feath- 
ered edge  and  thoroughly  rolled.  In- 
stead of  trimming  the  cold  material, 
joint  strips  may  be  used,  consisting  of 
strips  of  canvas  about  18  ins.  wide 
with  three  parallel  lines  of  %  in.  ropes 
sewed  on  the  under  side  about  3  ins. 
apart.  The  joint  strips  shall  be  laid 
on  the  feather  edge  of  the  freshly 
raked  material,  with  the  upper  rope  at 
the  line  where  the  thickness  begins  to 
decrease,  and  the  rolling  completed  on 
top  of  the  canvas  as  for  finished  pave- 
ment.    The  faces  of  the  curb  and  gut- 


ter, iron  castings,  etc.,  shall  be  painted 
with  the  bituminous  cement  before  the 
paving  mixture  is  laid. 

Surface  Finish. — As  soon  as  possible 
after  the  rolling  of  the  mixture  is  fin- 
ished, and  while  the  surface  is  still 
fresh  and  clean,  and  if  possible  while 
warm,  a  skin  coat  of  bituminous  ce- 
ment of  proper  consistency  to  be  flex- 
ible when  cold  shall  be  spread  over  the 
surface.  It  shall  be  spread  on  while  at 
a  temperature  of  from  200  to  300  de- 
grees P.,  depending  on  the  bituminous 
cement  used,  and  evenly  spread  with 
rubber  squeegees.  Only  a  sufficient 
coat  shall  be  spread  to  flush  the  sur- 
face voids  without  leaving  an  excess. 
Immediately  over  this  a  top  dressing 
of  torpedo  sand,  fine  gravel  or  stone 
chips  free  from  dust,  which  must  be 
thoroughly  dry  and  heated  in  cold 
weather,  shall  be  spread  and  thorough- 
ly rolled  into  the  surface.  A  small 
surplus  shall  be  left  to  be  worn  in  or 
worn  away  by  the  traffic. 

After  the  sand  or  stone  chips  have 
worn  into  the  surface,  the  street  shall 
be  swept,  all  excess  of  surfacing  ma- 
terial removed,  and  the  street  left 
clean. 


SPECIFICATIONS  FOR   CONCRETE    SIDEWALKS,  CURBS 
AND  GUTTERS  AND  PAVEMENTS.* 


CEMENT. 

THE  cement  shall  meet  the  require- 
ments of  the  standard  specifica- 
tions for  Portland  cement  of  the 
American  Society  for  Testing  Materi- 
als (adopted  August  16,  1909),  with 
Section  21  amended  to  read  as  follows: 

Strength 

lbs.  per  sq.  in. 

Neat. 

24  hours  in  moist  air 175 

7  days   (1  in  moist  air,  6  in 

water)    500 

28  days  (1  in  moist  air,  27  in 
water) 600 

Provided,  however,  if  the  cement 
fails  to  meet  the  requirements  of  the 
24-hour  test,  it  may,  at  the  discretion 
of  the  engineer,  be  held  for  further 
tests  before  being  rejected,  with  the 
mixture  of  1  cement  to  3  standard 
Ottawa  sand,  and  in  no  case  shall  the 
increase  in  strength  at  28  days  be  less 
than  20  per  cent,  over  the  strength 
shown  at  7  days. 


CONCRETE    FOR    PAVING    FOUNDATIONS. 

1.  Cement. — (As  specified  above.) 

2.  Fine  Aggregate. — The  fine  aggre- 
gate shall  consist  of-  any  material  of 
siliceous,  granitic  or  igneous  origin, 
free  from  mica  in  excess  of  5  per  cent, 
and  other  impurities,  uniformly  grad- 
ed, the  particles  ranging  in  size  from 
1^  in.  to  that  which  will  pass  a  No.  100 
standard  sieve. 

3.  Coarse  Aggregate. — The  coarse 
aggregate  shall  be  sound  gravel,  brok- 
en stone  or  slag,  having  a  specific 
gravity  of  not  less  than  2.6.  It  shall 
be  free  from  all  foreign  matter,  uni- 
formly graded,  and  shall  range  in  size 
from  %  in-  up,  the  largest  particles 
not  to  exceed  in  any  dimension  half 
the  thickness  of  the  concrete  in  place. 

4.  Proportions. — In  preparing  the 
concrete,  the  cement  and  aggregate 
shall  be  measured  separately,  and  then 
mixed  in  such  proportions  that  the  re- 
sulting concrete  shall  contain  fine  ag- 
gregate amounting  to  half  of  the  vol- 
ume of  the  coarse  aggregate;  and  that 
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7  cu.  ft.  of  concrete  in  place  will  con- 
tain 94  lbs.  of  cement. 

5. — Mixing. — The  ingredients  shall 
be  thoroughly  mixed,  sufficient  water 
being  added  to  obtain  the  desired  con- 
sistency, and  the  mixing  continued  un- 
til th(^  materials  are  uniformly  dis- 
tributed, and  each  particle  of  the  line 
aggregate  is  thorouglily  coated  with 
cement,  and  each  particle  of  the  coarse 
aggregate  is  thoroughly  coated  with 
mortar. 

Where  a  mechanical  concrete  mixer 
Is  used,  the  materials  must  be  pro- 
portioned dry,  and  then  deposited  in 
the  mixer  all  at  the  same  time.  The 
mixer  must  produce  a  concrete  of  uni- 
form consistency  and  color,  with  the 
stones  thoroughly  mixed  with  the  wa- 
ter, sand  and  cement. 

6.  Consistency. — The  materials  shall 
be  mixed  wet  enough  to  produce  a 
concrete  of  a  consistency  that  will 
flush  readily  under  light  tamping,  but 
which  can  be  handled  without  causing 
a  separation  of  the  coarse  aggregate 
from  the  mortar. 

7.  Re-tempering.  —  Re-tempering, 
that  is,  re-mixing  with  additional  wa- 
ter, mortar  or  concrete  that  has  par- 
tially hardened,  will  not  be  permitted. 

8.  Placing  Concrete. — The  concrete 
shall  be  deposited  in  a  layer  on  the 
sub-grade  in  such  quantities  that,  after 
being  thoroughly  rammed  in  place,  it 
will  be  of  the  required  thickness,  and 
the  upper  surface  shall  be  true,  uni- 
form and  parallel  with  the  surface  of 
the  finished  pavement. 

In  conveying  the  concrete  from  the 
place  of  mixing  to  the  place  of  deposit, 
the  operation  must  be  conducted  in 
such  a  manner  that  no  mortar  will  be 
lost,  and  the  concrete  must  be  so 
handled  that  the  foundation  will  be  of 
uniform  composition  throughout,  show- 
ing no  excess  nor  lack  of  mortar  in 
any  place. 

9.  Protection. — When  complete,  the 
foundation  shall  be  kept  moist  for  four 
days,  and  it  shall  be  protected  from 
traffic  until  the  concrete  has  thorough- 
ly set  before  the  wearing  surface  is 
put  on. 

CONCRETE    PAVEitENT. 

Because  of  lack  of  experience  with 
this  form  of  pavement,  we  hesitate  to 
recommend  the  adoption  of  specifica- 
tions. This  subject  should  be  given 
further  study.  There  are  two  or  more 
concrete  pavements  now  in  use,  on 
which  patents  have  been  obtained.  We 
consider  it  outside  of  the  jurisdiction 
of  the  committee  to  pass  upon  the 
merits  of  these  pavements.  If  any  mu- 
nicipality should  desire  to  lay  any  of 
these    patented    pavements,    specifica- 


tions should  be  obtained  from  the  pat- 
entee, but  the  materials  used  in  the 
work  should  conform  to  the  require- 
ments of  the  standard  specifications. 

We  believe  that  there  are  conditions 
where  traffic  is  light,  and  economy  and 
cost  are  essential  considerations, 
where  a  concrete  pavement  may  be 
used  to  advantage.  In  such  cases  we 
recommend  for  your  consideration  the 
following  specifications: 

[These  specifications  for  concrete 
pavement  are  identical  with  the  fore- 
going specifications  for  concrete  foun- 
dation, with  exceptions  as  follows: 

(A)  The  coarse  aggregate  is  to  be 
"sound  broken  stone,  trap  rock,  or 
granite,  having  a  specific  gravity  not 
less  than  2.6,"  etc. 

(B)  The  proportions  to  be  such  that 
5  cu.  ft.  of  concrete  (instead  of  7  cu. 
ft.)  will  contain  94  lbs.  of  cement. 

There  are  also  the  following  addi- 
tional paragraphs: 

9.  Finishing. — The  pavement  shall 
be  finished  by  thorough  hand-tamping 
until  the  mortar  flushes  freely  to  the 
surface,  then  lightly  tamped  with  a 
templet  made  of  2-in.  plank  shaped  to 
conform  to  the  curvature  of  the  sur- 
face of  the  finished  pavement  and  hav- 
ing a  length  of  not  less  than  half  the 
width  of  the  roadway  to  give  a  uni- 
form surface,  with  the  slight  markings 
thus  made  transverse  to  the  street. 

10.  Expansion  Joints.  —  Expansion 
joints  shall  be  placed  at  right  angles 
to  the  curb  line  at  intervals  of  .50  ft. 
These  joints  shall  be  not  less  than  1 
in.  wide,  and  shall  be  filled  with  creo- 
soted  soft  wood  timber  with  the  grain 
vertical  and  extending  full  depth  of 
the  pavement. 

11.  Protection  to  Work. — During 
the  first  four  days  after  placing,  the 
pavement  shall  be  kept  moist,  and  it 
shall  be  protected  against  traffic  until 
the  concrete  has  thoroughly  set.  In 
no  event  shall  the  pavement  be  used 
within  ten  days  after  being  laid. 

CONCRETE    SIDEWALK. 

[These  are  identical  with  the  speci- 
fications for  concrete  foundation,  ex- 
cept for  the  paragraphs  given  here- 
with.] 

Coarse  Aggregate. — The  coarse  ag- 
gregate shall  be  sound  gravel,  broken 
stone  or  slag,  having  a  specific  gravity 
of  not  less  than  2.6.  It  shall  be  free 
from  all  foreign  matter,  uniformly 
graded,  and  of  sizes  that  will  pass  a 
1-in.  screen  and  be  retained  on  a  1%- 
in.  screen. 

Water. — The  water  used  in  mixing 
the  concrete  shall  be  clean,  free  from 
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oil,  acid,  strong  alkalis  or  vegetable 
matter. 

Base  Proportions. — In  preparing  the 
concrete  for  the  base,  the  cement  and 
aggregate  shall  be  measured  separate- 
ly, and  thenmixed  in  such  proportions 
that  the  resulting  concrete  shall  con- 
tain fine  aggregate  amounting  to  half 
of  the  volume  of  the  coarse  aggregate; 
and  that  5%  cu.  ft.  of  concrete  in  place 
will  contain  94  lbs.  of  cement. 

Consistency. — The  materials  shall 
be  mixed  to  produce  a  concrete  of 
such  consistency  that  the  water  will 
flush  to  the  surface  under  heavy  tamp- 
ing. 

Forms. — The  forms  shall  be  smooth, 
free  from  warp,  of  sufficient  strength 
to  resist  springing  out  of  shape,  and 
of  a  depth  to  conform  to  the  thickness 
of  the  proposed  walk.  All  mortar  and 
dirt  shall  be  removed  from  forms  that 
have  been  previously  used. 

The  forms  shall  be  well  staked  and 
set  to  the  established  lines,  their  up- 
per edges  conforming  to  the  grade  of 
the  finished  walk,  which  shall  have 
sufl^cient  fall  from  the  lot  line  towards 
the  curb  line  to  provide  for  drainage, 
but  shall  not  exceed  %  in.  per  ft. 

The  base  shall  be  blocked  out  in  sec- 
tions, which  shall  not  measure  more 
than  6  ft.  in  any  dimension. 

The  cross  forms  shall  be  of  %in. 
metal,  of  a  depth  to  correspond  to  the 
thickness  of  the  proposed  walk,  and 
shall  extend  full  width  of  the  walk 
and  be  set  at  right  angles  to  the  side 
forms.  They  shall  be  left  in  place  un- 
til the  wearing  surface  is  floated. 

Wearing  Surface. — The  wearing  sur- 
face shall  be  composed  of  1  part  Port- 
land cement  and  2  parts  fine  aggre- 
gate, mixed  with  sufficient  water  to 
produce  a  mortar  of  a  consistency 
which  can  be  easily  spread  into  posi- 
tion with  a  straight  edge.  The  mortar 
shall  be  mixed  in  a  mortar  box  and 
spread  on  the  base  immediately  after 
mixing.     In  no  case  shall  the  wearing 


surface  be  placed  after  the  base  has 
set. 

After  the  wearing  surface  has  been 
worked  to  an  approximately  true  plane 
the  slab  marking  shall  be  made  di- 
rectly over  the  joint  in  the  base.  Such 
marking  shall  be  made  with  a  tool 
which  will  cut  entirely  through  and 
completely  separate  the  surface  of  ad- 
jacent slabs. 

Edges. — The  slabs  shall  be  rounded 
on  all  surface  edges  to  a  radius  of 
about  V2  in. 

Troweling. — The  surface  shall  be 
troweled  smooth.  The  application  of 
neat  cement  to  the  surface  in  order  to 
hasten  hardejiing  is  prohibited. 

Protection. — When  completed  the 
walk  shall  be  kept  moist  and  protected 
from  traffic  and  the  elements  for  at 
least  three  days. 

CONCRETE    CUBE    AND    GUTTER. 

These  specifications  are  practically 
identical  with  those  for  concrete 
walks,  except  as  to  the  fine  aggregate 
and  the  requirement  that  the  work 
must  be  kept  moist  for  four  days  and 
protected  for  at  least  ten  days.  The 
two  exceptional  paragraphs  are  as  fol- 
lows: 

Fine  Aggregate. — The  fine  aggregate 
shall  consist  of  any  material  of  sili- 
ceous, granitic  or  igneous  origin,  free 
from  mica  in  excess  of  5  per  cent.,  and 
other  impurities,  and  shall  be  graded 
sizes  ranging  from  Vg  in.  down  to  that 
which  will  be  retained  on  a  No.  80 
standard  sieve  for  the  top  wearing 
surface;  and  from  14  in-  down  to  that 
which  will  pass  a  No.  100  standard 
sieve  for  the  base. 

Curb  and  Gutter  Not  Built  in  Place. 
— Where  built  at  a  point  removed  from 
the  work,  they  shall  be  constructed  in 
the  same  manner  and  of  the  same  ma- 
terials as  above  specified,  and  shall  be 
allowed  to  harden  for  at  least  ten  days 
before  being  transported  to  their  posi- 
tion in  the  work.  The  length  of  any 
section  shall  be  not  less  than  4  ft.  nor 
more  than  6  ft. 


SPECIFICATIONS  FOR  CREOSOTED  WOOD  BLOCK 
PAVEMENT.* 


YOUR  committee  that  was  appoint- 
ed for  the  purpose  of  drafting 
standard  specifications  for  creo- 
soted  wooden  block  pavement  has  had 
three  separate  sessions  of  one-half  day 
each,    at    which    all    members    of    the 


committee  were  present  except  Mr. 
MacVicar,  of  Des  Moines,  who  was 
called  out  of  town.  His  place,  how- 
ever, was  acceptably  filled  by  Mr.  J. 
K.  Mitchell,  of  Detroit.  The  commit- 
tee  has    called    in   consultation   all   of 
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the  nianufaoturers  of  \voo(J  block  pave- 
ment that  it  was  j)ossil)lo  to  reach, 
four  conii)anies  being  represented  be- 
fore the  committee,  and  another  one 
informally  with  the  chairman.  The 
committee  has  discussed  the  question 
in  every  phase,  and  after  giving  care- 
ful consideration  to  the  stilt ements  of 
all  of  the  manufacturers,  it  has  de- 
cided to  recommend  the  following  as 
the  ])rinciples  upon  which  specifica- 
tions shall  be  drafted,  the  idea  being 
that  these  i)rinci|iles  would  be  suffi- 
cient to  enable  any  manufacturer  to 
make  a  block  that  would  conform  to 
the  sjiecifications  and  at  the  same  time 
permit  the  local  engineer  to  adapt 
same  to  conditions  in  his  particular 
city.  The  conclusions  which  were 
reached  are  as  follows: 

TIMBKR. 

The  wood  to  be  treated  shall  consist 
of  long  leaf  yellow  pine,  Norway  pine, 
black  gum  and  tamarack,  only  one 
kind  of  wood,  however,  to  be  used  in 
any  one  contract. 

Yellow  pine  blocks  shall  be  cut  from 
what  is  known  as  prime  timber,  name- 
ly, all  timber  must  be  sound,  commer- 
cial long  leaf  yellow  pine,  well  manu- 
factured, full  size,  saw-butted,  all 
square  edge,  and  shall  be  free  from 
the  following  defects:  Unsound,  loose 
and  hollow  knots,  worm  holes  and 
knot  holes,  through  shakes  and  round 
shakes  that  show  on  the  surface.  In 
yellow  pine  timber  the  annual  rings 
shall  average  not  less  than  si.x  to  the 
inch  measured  radially  from  the  cen- 
ter of  the  heart. 

Norway  pine  block,  gum  and  tam- 
arack blocks  shall  be  cut  from  timber 
that  is  first  class  in  every  respect,  and 
shall  be  of  the  same  grade  as  that  de- 
fined for  the  yellow  pine. 

SIZE    OF    BLOCKS. 

The  blocks  shall  be  from  five  to  ten 
inches  long,  but  shall  average  eight 
inches:  they  shall  be  three  and  one- 
half  (314)  and  four  (4)  inches  in  depth, 
according  to  traffic;  they  shall  be 
from  three  (3)  to  four  (4)  inches  in 
width,  but  all  blocks  in  one  street  or 
improvement  shall  be  of  uniform 
width,  provided  that  blocks  three  (3) 
inches  in  depth  can  be  used  on  resi- 
dential streets  and  in  alleys;  provided 
further  that  in  no  case  shall  the  width 
and  depth  of  the  blocks  be  the  same. 

A  variation  of  1-16  of  an  inch  shall 
be  allowed  in  the  depth  and  %  of  an 
inch  in  the  width  of  the  blocks. 

TREATMENT. 

The  blocks  shall  be  treated  with  a 
preservative   oil    elsewhere   described. 


so  that  the  pine  and  tamarack  blocks 
shall  contain  not  less  than  twenty  (20) 
and  the  gum  blocks  not  less  than 
twenty-two  (22)  pounds  per  cubic  foot. 

oir,. 
The    oil    used    shall    be    a    coal    tar 
product,  free  from  adulteration  of  any 
kind  wliat«'ver,  and  shall  comply  with 
the  following  requirements: 

1.  The  specific  gravity  shall  be  at 
least  1.10  at  a  temperature  of  38  de- 
grees C. 

2.  Not  more  than  three  (3)  per 
cent,  of  the  oil  shall  be  insoluble  by 
hot  continuous  extraction  with  benzol 
and  chloroform. 

3.  On  distillation,  which  shall  be 
made  exactly  as  described  in  Bulletin 
No.  6.J  of  the  American  Railway  En- 
gineering and  Maintenance  of  Way  As- 
sociation, the  distillate  shall  not  ex- 
ceed two  (2)  per  cent,  up  to  1.50  de- 
grees C.  and  35  per  cent,  up  to  315 
degrees  C.  The  mean  of  three  deter- 
minations to  be  taken. 

The  manufacturer  of  the  oil  shall 
permit  full  and  complete  inspection 
and  sampling  at  the  factory  at  which 
the  oil  is  produced,  of  all  materials, 
either  crude  or  refined,  entering  into 
the  manufacture  of  the  finished  prod- 
uct, as  well  as  the  finished  product 
itself,  in  order  that  the  materials  used 
can  be  determined  to  be  in  accordance 
with  the  foregoing  requirements.  He 
shall  also  submit  satisfactory  proof  of 
the  origin  of  all  materials  entering 
into  the  composition  of  the  finished 
product. 

Oil  samples  taken  by  the  inspector 
from  the  treating  tank  during  progress 
of  the  work  shall  at  no  time  be  al- 
lowed to  show  an  accumulation  of 
more  than  two  per  cent  of  foreign 
matter,  such  as  sawdust  and  dirt. 

Due  allowance  shall  be  made  for 
such  accumulation  of  foreign  matter 
by  injecting  an  additional  quantity  of 
oil  into  the  blocks. 

CUSHION. 

The  blocks  shall  be  laid  on  a  sand 
cushion,  one  inch  in  thickness,  placed 
upon  the  concrete  foundation. 

FILLER. 

The  joints  between  the  blocks  shall 
be  filled  with  pitch  or  fine  sand,  the 
particular  kind  to  be  determined  by 
the  local  authorities,  as  conditions 
may  demand. 

EXPAXSIOX    JOINTS. 

An  expansion  joint  shall  be  laid 
along  the  curb,  and  transverse  joints 
one-half  inch  in  width  every  fifty  feet 
along  the  street,  these  joints  to  be 
filled   with  a  bituminous  composition, 
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the  necessity  of  the  transverse  joints 
to  be  determined  by  the  local  authori- 
ties, according  to  climatic  conditions. 

INSPECTION. 

The  party  manufacturing  the  blocks 
shall  equip  his  plant  with  all  the  nec- 
essary gauges,  appliances  and  facilities 
to  enable  the  inspector  to  satisfy  him- 
self that  the  requirements  of  the  spec- 
ifications are  fulfilled. 


The  committee  feels  that,  while  the 
above  specifications  are  not  perfect, 
by  any  means,  they  do  represent  the 
judgment  of  the  committee,  after  a 
full  and  careful  consideration  of  the 
matter  in  all  its  details. 

The  committee  wishes  to  thank  the 
representatives  of  the  different  manu- 
facturers for  the  valuable  information 
furnished  the  committee,  all  of  which 
is  respectfully  submitted. 


SEWAGE    PURIFICATION  FOR  THE  CITY  OF  DRESDEN, 

GERMANY. 

By  Dr.  Robert  Grimshaw ,  Dresden,  Germany. 


THE  works  in  the  Kaditz  meadows 
for  purifying  and  pumping  the 
sewage  of  the  city  of  Dresden 
are  rapidly  approaching  completion,  by 
reason  of  the  favorable  weather  con- 
ditions, so  that  the  station  can  be 
started  some  time  in  1910.  About  two 
and  a  half  years  ago  the  work  of  dig- 
ging out  was  commenced,  for  the  puri- 
fying reservoir,  about  80  meters  long, 
30  wide  and  on  the  average  10  deep, 
together  with  the  sewers  which  dis- 
charge into  this,  and  the  channels  for 
the  discharge  of  the  water  therefrom. 
This  plant  has  for  its  object  to  pur- 
ify the  entire  sewage  of  the  city  of 
Dresden  from  all  floating  impurities 
over  2mm  (say  0.078  inch)  in  diam- 
eter, before  it  is  discharged  into  the 
river  Elbe.  The  foul  water  is  dis- 
charged into  the  reservoir  by  the  two 
great  collecting  sewers.  One  of  these, 
on  the  Neustadt  side,  runs  in  its 
course  from  the  Albert  Bridge  to  Old 
Mickten,  about  parallel  to  the  Elbe; 
and  from  the  suburb  named,  along 
Scharfenberger  street.  This  sewer  re- 
ceives all  the  foul  water  on  the  Neu- 
stadt side  of  the  city.  The  other,  on 
the  Altstadt  side,  begins  at  Schubert 
street  in  the  suburb  of  Striesen,  and 
follows  the  river  to  a  point  below  the 
Marien  Bridge.  Here  it  diverges,  runs 
along  Magdeburg  street,  crosses  the 
Elbe  by  means  of  a  syphon  above  the 
mouth  of  the  Weisseritz  stream  (that 
did  so  much  damage  in  1897),  and 
passes  through  Neustadt  territory. 
Here  it  passes  through  the  Uebigau 
and  Kaditz  meadows  (in  the  district 
in  which  will  be  laid  the  Hochufer  or 
High  Bank  street),  and  joins  the  Neu- 
stadt collecting  sewer  under  Scharfen- 
berger street,  carrying  the  entire  vol- 
ume of  sewage  to  the  Altstadt,  or  "old 


city,"  side  (so  called  because  this  is 
the  newer  portion  of  the  city!). 

After  joining,  the  two  collecting 
sewers  deliver  the  sewage  for  the  first 
purification,  in  which,  by  means  of 
floating  beams,  iron  gratings,  etc., 
the  larger  floating  impurities  are 
kept  back.  The  purification  proper 
takes  place  in  the  immense  purifica- 
tion plant.  In  this  there  are  four 
great  separating  disks  of  the  Reinsch 
system,  each  eight  meters  in  diameter. 
These  are  furnished  with  innumerable 
slots  only  2  mm  wide,  through  which 
the  sewage  seeps,  and  which  retain  all 
the  undissolved  particles  over  2  mm 
diameter.  These  disks  are  kept  in 
constant  slow  motion,  and  the  impuri- 
ties are  automatically  removed  by 
brushes  and  dredged  out  into  cars 
ready  to  take  them  where  they  are  to 
be  used  as  fertilizers.  At  first,  how- 
ever, they  are  stored  in  a  place  spe- 
cially reserved  therefor. 

The  purified  water  flows  in  dry 
weather,  or  when  there  is  only  slight 
rainfall,  through  the  outlet  channel, 
and  is  discharged  into  the  Elbe  at  the 
middle  of  its  width.  If  by  reason  of 
heavy  rains  the  discharge  is  abnor- 
mally great— say,  more  than  three  cu- 
bic meters  or  about  100  cubic  feet,  per 
second — then  the  two  rain  channels 
are  used,  which  discharge  on  the  right 
bank  of  the  Elbe,  opposite  the  steam- 
boat station,  Briesnitz-Kemnitz. 

If  by  reason  of  the  rise  of  the  Elbe 
(which  in  spring  sometimes  reaches 
14  feet  above  the  so-called  "zero" 
point,  that  in  itself  is  four  meters  or 
about  13  feet  above  the  dredged  out 
steamer  channel),  the  gate  valves  are 
closed,  and  the  sewage  is  pumped  into 
the  Elbe  direct.  The  pumping  station 
is  about  60  meters  long,  20  wide  and 
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10. f)  deep.  The  cement  work  for  the 
purification  jilant  was  ready  long  ago, 
that  of  the  ijunipinp;  station  is  not  yet 
completed. 

The  combined  earth  work  and  ce- 
ment work  has  been  done  by  the  Dres- 
den firm  of  Dykerhoff  &  Widamann, 
accordine:  to  the  i)lans  and  si)ocifica- 
tions,  and  under  the  direction  of  the 
Tiefbauamt   or    Underground    Commis- 


sion of  the  city  of  Dresden.  The  work 
of  keei)ing  all  dry  in  the  deep  basins 
and  channels  has  at  times  required  the 
work  of  seven  locomobiles,  of  which 
at  present  only  two  are  at  work.  This 
work  is  done  by  the  Tiefbauamt, 
which  also  has  charge  of  the  various 
streets  and  s(|uaros  in  the  district  in 
question. 


THE  COMBINED  ELECTKIC   LIGHT  AND  WATKK  W'OltKS 
OF  THOxMASVILLE,  GA. 


Bi/  Frcnik  C.  Perkhis,  Biqfalo,  X.   Y 


T 


HE  light  plant  at  Thomasville, 
Ga.,  is  operated  by  the  mu- 
nicipality in  connection  with 
the  waterworks  pumping  jilant. 

The  electric  and  engine  equipment 
consists  of  two  generators  of  200  kilo- 
watts and  250  kilowatts  capacity,  belt- 
ed to  Corliss  engines.  One  unit  has 
been  operating  for  three  years,  and 
generates  current,  it  is  maintained,  at 
slightly  over  one  cent  per  kilowatt 
hour,  with  coal  as  a  fuel  at  $3.20  per 
ton. 

The  street  lighting  of  the  city  of 
Thomasville  includes  70  enclosed  arc 
lamps  of  1,200  candle  power,  and  .50 
tungsten  lamps  of  50  watts  each,  while 
the  commercial  lighting  is  all  operated 
on  the  meter  system  and  consists  of 
10,000  incandescent  lamps  of  8  or  16 
candle-power  each. 

The  boiler  room  for  the  combined 
electric  light  plant  and  waterworks  is 
provided  with  four  return  tubular  boil- 
ers, 66x16  with  a  rated  horse-power  of 
100  each,  and  all  equipped  with  shak- 


ing grates  for  hand  firing.  The  service 
has  not  been  interrupted  from  any 
cause  whatever  during  the  past  three 
years.  It  is  stated  by  J.  A.  Epply,  su- 
perintendent of  the  waterworks  and 
motive  power  for  the  city  of  Thomas- 
ville that  the  plant  is  earning  some 
money  selling  current  for  10  cents  per 
kilowatt  hour,  besides  saving  the  city 
about  $5,000.00  per  year  for  street 
lighting,  over  the  rate  previously  paid. 

It  is  maintained  that  the  plant  is 
operated  on  the  eight-hour  system  as 
most  economical,  it  not  being  possible 
to  get  the  desired  results  when  work- 
ing men  twelve  hours  every  day  in  the 
year  at  the  combined  lighting  and 
pumping  station. 

The  plant  is  in  charge  of  a  commit- 
tee of  three  members  of  the  City  Coun- 
cil, appointed  by  the  mayor,  and  the 
superintendents  are  elected  by  the  City 
Council,  every  one  being  hired  on  the 
merit  system.  The  electrical  equipment 
is  under  the  charge  of  Supt.  D.  E. 
Pringle. 


A  COMPARISON  OF  COST  AND  EFFICIENCY  OF 
METHODS  OF  STREET  LIGHTING. 

Bij  X.  Ji.  Birge,  Schenectady,  X.  Y. 


IX  view  of  the  thousands  of  dollars 
annually  spent  in  our  cities  for 
public  improvements,  it  is  sur- 
prising to  note  in  how  many  instances 
the  public  lighting  is  left  to  remain  as 
it  was  a  decade  ago.  These  antiquated 
methods  of  illumination  are  not  only 
unprofitable  to  the  stations  operating 
them,  but  fail  to  give  the  public  the 
benefit  of  the  advantages  to  be  derived 


from  the  more  modern  illuminants. 
When  arranged  in  accordance  with 
present  day  practice,  the  later  lighting 
equipments  not  only  provide  for  the 
quantity  and  quality  of  the  illuminants 
required,  but  for  their  esthetic  arrange- 
ment as  well. 

In  considering  the  most  desirable 
method  of  illumination,  one  must  be 
governed   by   local   conditions,   as   the 
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amount  of  illumination  required  varies 
in  accordance  with  the  locality.  For 
"districts  requiring  a  high  degree  of  il- 
lumination, the  arc  lamp  is  best  adapt- 
ed. On  the  other  hand,  there  are  dis- 
tricts where  the  volume  of  light  from 
the  arc  is  more  than  is  required,  or 
more  than  can  be  used  effectively,  as, 
for  example,  where  the  presence  of 
dense  foliage  confines  the  illumination 
from  any  one  source  to  a  very  restrict- 
ed area.  For  such  localities  the  series 
incandescent  lamp  can  be  used  to  ad- 
vantage. With  a  combination  of  arc 
and  incandescent  lights  the  esthetic 
results  are  not  only  enhanced,  but  an 
increase  in  revenue  to  the  operating 
station  is  realized.  Many  incandescent 
lamps  will  therefore  be  added  to  the 
circuits  of  the  lighting  company  in  dis- 
tricts that  have  formerly  been  left  in 
total  darkness  on  account  of  the  lack 
of  satisfactory  and  inexpensive  units  of 
low  illuminating  intensity. 

In  the  early  days  of  arc  lighting  the 
open  carbon  arc  was  such  a  pro- 
nounced improvement  over  the  illum- 
inants  then  in  general  use  that  the 
details  of  cost  and  maintenance  were 
not  seriously  considered.  The  advent 
of  the  enclosed  arc  lamp,  however, 
opened  up  a  new  field,  and  since  the 
(lays  of  its  introduction  there  has 
been  a  steady  improvement  in  its  me- 
chanical construction  and  the  quantity 
and  quality  of  its  illumination,  with  a 
resulting  economy  in  operation. 

In  endeavoring  to  further  increase 
the  illuminating  efficiency  of  the  arc 
lamp,  at  the  same  time  maintaining 
its  simplicity  of  construction,  it  be- 
C9,me  necessary  to  abandon  the  use  of 
carbon  electrodes  for  those  composed 
of  other  substances.  This  resulted  in 
the  adoption  and  perfection  of  the 
"magnetite,"  or  "luminous  arc,"  as 
most  suitable  to  meet  present  require- 
ments. 

When  designing  the  mechanism  of 
the  luminous  arc  lamp,  the  most  im- 
portant details  to  be  considered  were 
the  method  of  feeding  the  electrodes, 
and  their  relative  positions.  Natural- 
ly, the  first  step  towards  perfecting 
these  important  details  embodied 
methods  most  commonly  employed  in 
connection  with  the  carbon  arc:  viz,  a 
clutch  mechanism  acting  directly  upon 
a  composition  electrode  arranged  to 
feed   in  a  downward  direction. 

On  account  of  the  peculiar  charac- 
teristics of  the  arc,  this  method  intro- 
duced complications  of  such  a  serious 
nature  that  it  was  abandoned  for  a 
simpler  construction,  which  not  only 
overcomes  the  mechanical  difficulties 
formerly    encountered,     but    embraces 


the  advantages  derived  from  the  ideal 
distribution  of  light  rays  from  the 
arc.  The  design  has  been  perfected 
to  such  a  high  degree  that  more  than 
25,000  luminous  arc  lamps  are  now  in 
successful  commercial  operation,  with 
results  most  gratifying  to  both  the 
general  public  and  the  operating  sta- 
tions. 

The  luminous  lamp  commends  itself 
to  operating  managers  for  the  follow- 
ing reasons: 

First.  The  lamp  consumes  only  310 
watts  and  gives  30  per  cent  more  ef- 
fective illumination  than  is  secured 
with  a  480  watt  carbon  lamp. 

Second.  Electrodes  have  a  life  of 
175  to  200  hours;  consequently,  the 
cost  of  trimming  is  lower. 

Third.  No  enclosing  globes  are  re- 
quired, thus  eliminating  this  item  of 
maintenance. 

Fourth.  Ideal  distribution  of  light 
due  to  the  permanent  position  and 
character  of  the  arc. 

The  proper  wattage  consistent  with 
suitable  illumination,  with  due  respect 
to  low  operating  and  maintenance  ex- 
pense, was  determined  from  actual  ex- 
perience, and  a  current  consumption  of 
4.0  amperes  and  an  arc  voltage  of  75 
was  decided  upon.  A  higher  or  lower 
adjustment,  however,  can  readily  be 
made,  either  at  the  operating  station 
or  at  the  place  of  manufacture. 

Although  designed  primarily  for  op- 
eration on  4  ampere  direct  current  cir- 
cuits, the  luminous  arc  lamp  can  be 
operated  with  equal  success  from  an 
alternating  current  source  by  means 
of  a  motor  generator  set  or  a  suitable 
current  rectifier. 

The  motor  generator  set,  consisting 
of  an  alternating  current  motor  driv- 
ing a  direct  current  series  arc  ma- 
chine, is  familiar  to  all  operating  en- 
gineers. 

The  current  rectifier,  commonly  des- 
ignated as  the  series  mercury  arc  rec- 
tifier, includes  a  constant  current 
transformer,  series  mercury  arc  rec- 
tifier tube,  tank  for  tube,  transformer 
for  exciting  rectifier  tube,  and  switch- 
board. 

The  constant  current  transformer 
used  with  this  outfit  has  the  same 
characteristics  as  the  one  used  with 
the  well-known  series  alternating  arc 
systems.  The  primary  windings  are 
connected  to  a  constant  potential  al- 
ternating current  supply  of  any  com- 
mercial voltage  or  frequency.  The 
secondary  windings  are  connected  to 
the  anodes,  or  alternating  current  ter- 
minals of  the  rectifier  tube.  A  tap  in 
the  middle  of  the  secondary  winding 
connects  the  transformer  and  its  direct 
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current  rciictance  to  tlie  negative  end 
of  the  lamp  circuit ;  the  positive  end 
of  the  lamp  circuit  being  connected 
through  an  ammeter  to  the  cathode  of 
the  rectifier  tube. 

The  adjustment  for  the  proper  cur- 
rent in  the  lighting  circuit  is  obtained 
by  changing  the  weights  attached  to 
the  rocker  arm  which  supports  the 
movable  coil  of  the  transformer. 

The  rectifier  tube,  by  means  of 
which  the  alternating  current  is  trans- 
formed into  direct  current,  consists  of 
an  exhausted  glass  vessel,  enclosed  in 
a  steel  tanl<  filled  with  oil;  the  oil  be- 
ing maintained  at  the  proper  temper- 
ature by  means  of  water  cooling  coils. 

The  e.xciting  transformer  is  used  to 
supply  a  low  potential  current  to  the 
starting  anodes  and  cathode  of  the 
rectifier  tube. 

The  standard  series  rectifier  switch- 
board consists  of  blue  Vermont  marble 
supported  on  a  pipe  frame,  the  bottom 
of  the  panel  being  above  the  fioor 
level.  The  equipment  consists  of  the 
necessary  instruments  and  switches  for 
the  control  of  the  circuit. 

Until  recently,  low  frequency  alter- 
nating current  circuits  (2.5  to  30  cy- 
cles), without  motor  generator  or  fre- 
quency changing  sets,  have  been  used 
very  little  for  arc  lighting  purposes. 

However,  the  rectifier  set,  which 
fulfills  the  purpose  of  the  motor-gen- 
erator, can  be  operated  at  these  low 
frequencies.  The  first  cost  of  the  rec- 
tifier set  is  much  lower  than  that  of  a 
motor-generator  or  frequency  changer, 
the  efl^ciency  is  higher,  and  less  floor 
space  is  required. 

The  following  is  a  comparison  show- 
ing the  costs  of  operating  a  one  hun- 
dred light  open  arc  system  and  a  one 
hundred  light  series  luminous  arc  rec- 
tifier system.  In  making  this  com- 
parison three  distinct  problems  are 
considered: 

First.  Interest  and  depreciation  on 
the  investment. 

Second.  Maintenance,  including  cost 
of  electrode  renewals,  trimming  and 
repairs. 

Third.    Cost  of  energy  consumed. 

INTEREST    AXD    DEPBECIATIOX    ACCOUNT. 

Approximate  scrap 
value  of  100-light,  9.6 
ampere  A.C.  Open 
Arc  System,  includ- 
ing belt  driven  arc 
machine,  lamps  and 
cutouts  $600.00 

Cost  of  100-light  Lu- 
minous Arc  Rectifier 
System,  complete 
with  lamps,  cutouts. 


$5,700.00 


$6.00 


Repairs — • 

This  item  is  difl^cult 
to  determine  on  ac- 
count of  varying  lo- 
cal conditions,  but  a 
conservative  esti- 
mate based  on  an 
average  figure  would 
be 

Tube  Renewals — 

Cost  of  tube  renewals, 
based     on     average 


$1.00 


etc.,     and     including 
generator  capacity.  . 

Interest  and   deprecia- 
tion at  12  per  cent. 

per   annum 72.00     684.00 

The  cost  of  the  distributing  lines  has 

been    omitted,    as    this    would    be    the 

same  for  either  system. 


MAINTEXA.NCE, 

Trimming — 

Open  arcs  are  trimmed 
every  day.  One  man 
at  $r)0  per  month  can 
trim  100  lamps  per 
day,  making  cost  per 
lamp  per  year 

Luminous  arcs  are 
trimmed  about  23 
times  per  year  of 
about  4,000  hours. 
One  hundred  lamps 
would  require  about 
one-sixth  of  a  man's 
time,  making  cost 
per  lamp  per  year..  . 

Carbons  and  Electrodes — 

Open  arcs  require  two 
carbons  per  day,  or 
730  per  year,  at  a 
cost  of  $7..50  per 
1,000.  Cost  per  lamp 
per  year 

The  luminous  arcs  re- 
quire trimming  of 
the  lower  electrode 
every  175  to  200 
hours,  or  23  times 
per  year;  the  upper 
electrode  every  4,000 
to  6,000  hours.  Cost 
of  lower  electrodes, 
5  cents  each,  and 
upper  electrodes,  55 
cents  each,  making 
the  cost  per  lamp 
per  year 

Outer  Globes — 

A  fair  allowance  would 
be  30  cents  per  lamp 
per  year  for  the  oi)en 
arcs,  and  50  cents 
per  lamp  per  year 
for  the  luminous 
arcs   


5.50 


1.70 


.30 


.50 


2.50 


,75 
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central  station  re- 
ports, would  not  be 
more  per  lamp  per 
year  than 3.00 

Total  maintenance 
charge  per  lamp  per 
year    14.30         6.95 

Total  for  100  lamps. .  .$1,430.00  $695.00 

COST   OF   ENERGY. 

The  line  loss  in  each  installation  will 
depend  on  the  length  of  line,  but  for 
the  purpose  of  comparison  a  loss  of 
10  per  cent,  at  9.6  amperes  is  taken  as 
a  representative  case.  Assuming  the 
size  of  wire  to  be  the  same  for  both 
systems,  the  relative  losses  will  be 
proportionate  to  the  square  of  the  cur- 
rent. 
Watts   consiimed 

at  terminals...  480  watts  310  watts 
With  a  line  loss 
of  10  per  cent, 
and  a  genera- 
tor efficiency  of 
64  per  cent., 
each  9.6  am- 
pere open  arc 
lamp  requires 
835  watts  at 
the  engine 
shaft,  or  a  to- 
tal for  the  sys- 
tem of 83,500  watts 

With  a  line  loss 
of  2  per  cent, 
and  a  genera- 
tor and  trans-  ■ 
former  effi- 
ciency of  83 
per  cent.,  each 
4  ampere  lumi- 
nous arc  lamp 
requires  380 
watts  at  the 
engine  shaft, 
or  a   total   for 

the  system  of..  38,000. watts 

Burning  4,000 
hours  per  year, 
with  the  cost 
of  energy  at 
11/^  cent  per 
kilowatt  hour, 
the  cost  per 
lamp  per  year 

would  be $50.10         $22.80 

Total  for  the  svs- 

tem  $5,010.00    $2,280.00 

SUMMARY. 

Interest  and  de- 
preciation    $72.00  $684.00 

Maintenance  1,430.00  695.00 

Energy    5,010.00  2,280.00 


Total      for      100- 
light  system.. . 


$6,512.00    $3,659.00 


This  shows  an  annual  saving  in  fa- 
vor of  the  luminous  arc  rectifier  sys- 
tem of  $28.53  per  lamp,  or  a  total  sav- 
ing per  year  of  $2,853. 

Therefore,  the  total  net  investment 
of  $5,700  for  the  luminous  arc  rectifier 
system  will  be  paid  for  in  about  two 
years,  after  which  the  net  annual  sav- 
ing will  create  a  dividend  of  more  than 
50  per  cent,  on  the  new  investment. 

Parallel  with  the  improvement  of 
series  arc  lamp  efficiency,  rapid  prog- 
ress was  made  in  the  development  of 
the  series  incandescent  lamp.  The 
first  series  incandescent  lamps  were 
placed  in  service  in  1880,  and  were 
operated  in  series  with  open  arcs  sup- 
plied from  arc  dynamos,  but  these  in- 
candescents  were  crude,  inefficient  and 
short  lived. 

It  was  about  fifteen  years  later  that 
the  manufacturers  realized  that  to  im- 
prove the  operation  of  these  lamps 
and  produce  a  satisfactory  system  for 
street  lighting  the  developing  of  a 
suitable  regulating  device  was  essen- 
tial. During  this  period  the  bank 
board  system  was  first  introduced. 
This  was  followed  by  the  shunt  box 
method  of  regulation,  and  still  later  by 
the  reactive  coil;  but  it  was  not  until 
1902  that  the  constant  current  trans- 
former was  commercially  introduced 
as  a  means  of  regulation. 

The  advantages  of  the  constant  cur- 
rent transformer  over  other  methods 
of  regulation  are: 

First.  The  absence  of  a  grounded 
secondary  or  circuit  line. 

Second.  Since  the  life  of  the  lamp 
depends  largely  on  the  regulation  of 
the  lighting  system,  the  close  regula- 
tion of  the  constant  current  transform- 
er reduces  lamp  renewals  to  a  min- 
imum. 

Third.  The  constant  current  trans- 
former, which  combines  the  step-up 
transformer  and  reactive  coil,  avoids 
the  necessity  of  two  separate  pieces  of 
apparatus  and  reduces  the  amount  of 
floor  space  required. 

Some  of  the  old  systems  mentioned 
still  occasionally  enter  into  competi- 
tion with  the  constant  current  trans- 
former because  of  a  slightly  lower 
initial  cost  of  installation.  They  lack, 
however,  many  of  the  essential  fea- 
tures necessary  for  an  efficient  instal- 
lation, the  most  important  of  these  be- 
ing close  regulation.  Past  experience 
has  proved  that  with  each  improve- 
ment in  regulating  apparatus  a  corre- 
sponding improvement  in  the  life  of 
the  incandescent  lamps  has  resulted. 

The  first  series  incandescent  lamps 
were  of  an  efficiency  of  about  5  watts 
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per  candle.  Improvements  in  lamp 
manufacture  produced  a  4  watts  per 
candle  lani]),  and  later  a  3.5  watts  per 
candle  lamp  Kiving  better  life  results; 
and  only  a  few  years  ago  the  GEM 
nielallizcd  fii lament  lamp  was  intro- 
duced, with  an  efTiciency  of  2.7  watts 
per  candle.  The  Introduction  of  the 
tunjjsten  lamp  has  been  the  latest  step 
in  advance,  giving  us  a  lamp  of  1^/4 
watts  i)er  candle,  which  efficiency 
is  maintained  practically  constant 
throughout  a  life  of  from  twelve  hun- 
dred to  fifteen  hundred  hours. 

The  following  is  a  comparison  show- 
ing the  cost  of  operating  one  l^undred 
40-candle-power  carbon  filament,  GEM 
filament,  arfd  tungsten  incandescent 
lamps: 

COST  OF  ENERGY. 

The  carbon  filament  lamps  are  as- 
sumed to  have  an  efficiency  of  3i^ 
watts  per  candle-power;  the  GEM  fila- 
ment lamps,  2.7  watts  per  candle- 
power,  and  the  tungsten  lamps,  1^4 
watts  per  candle-power.  Assuming 
that  the  lamps  burn  4,000  hours  per 
year,  and  that  the  energy  costs  li/^ 
cents  per  kilow^att  hour,  the  cost  for 
100  lamps  would  be: 

Carbon  filament  lamp $840.00 

Gem  filament  lamp 648.00 

Tungsten   lamp 300.00 

(These  figures  do  not  include  loss  in 
transformer  or  generator.) 

COST   OF    RENEWALS. 

Number    of    re- 
newals          4  4  3 

Price  of  lamp...$  0.493  $  0.553  $  1.215 
Cost  of  renewals 

per  100  lamps.197.20     221.00     364.50 
The  total  cost  of  100  lamps,  includ- 
ing energy  and  renewals,  would  be: 

Carbon  filament  lamp .$1,037.20 

Gem  filament  lamp 869.00 

Tungsten   lamp 664.50 

The  saving  in  favor  of  the  tungsten 
lamp  would  therefore  be: 
Tungsten  over  Gem — 

$204.50,  or  $2.05  per  lamp  per  year 
Tungsten  over  Carbon — 

372.00,  or  3.73  per  lamp  per  year 
The  station  equipment  for  any  series 
incandescent  system -may  be  a  part  of 
the  series  arc  lighting  outfit  previous- 
ly described,  with  the  lamps  in  series 
with  the  luminous  arc  lamps:  or  it 
may  be  entirely  separate.  The  for- 
mer arrangement  is  generally  the  one 
employed  in  large  towns  and  cities 
where  both  arcs  and  incandescents  are 
used,  and  the  latter  in  smaller  places 
where  only  the  incandescents  are  re- 
quired. 


For  installations  consisting  e'ntirely 
of  incandescent  units,  the  constant  cur- 
rent transformer  has  been  standard- 
ized for  a  primary  voltage  of  1,100  or 
2,200  volts,  and  frequencies  of  from  CO 
to  125  cycles,  in  capacities  of  4,  8,  16, 
22  and  32  kilowatts.  Special  trans- 
formers, however,  can  be  built  for  al- 
most any  primary  voltage,  frc^quency 
or  kilowatt  output.  The  standard  sec- 
ondary or  line  current  adjustments  are 
for  3.5,  4,  5.5  and  6.6  amperes,  although 
1.75  and  7.5  ampere  transformer  can 
be  furnished  if  desired. 

Tungsten  lamps  have  been  designed 
for  25,  32,  40  and  60  candle-power,  for 
standard  current  adjustments.  In  ad- 
dition, higher  candle-power  lamps  are 
being  developed,  and  may  possibly  be 
had  in  the  near  future,  in  sizes  of  80, 
100  and  200  candle-power. 

Various  arrangements  for  the  sus- 
pension of  these  small  units  have  been 
perfected,  the  latest  and  most  popular 
of  which  is  the  ornamental  bracket 
fitted  with  a  radial  reflector.  This  re- 
flector serves  the  double  function  of 
protecting  the  lamp  and  of  directing 
the  rays  in  the  most  efficient  direction, 
thus  increasing  the  effective  illumina- 
tion about  20  per  cent.  The  brackets 
are  mounted  on  poles  placed  on  alter- 
nate sides  of  the  street  at  equal  dis- 
tances apart," and  so  arranged  that  the 
lamp  is  suspended  about  four  feet  out 
from  the  curb.  The  proper  height  of 
the  suspension  depends  on  the  intrin- 
sic brilliancy  of  the  illuminating  unit, 
the  distance  between  the  poles,  and 
the  necessity  of  minimizing  the  shad- 
ows from  foliage.  In  determining  the 
height,  care  should  be  used  to  sus- 
pend the  unit  so  that  the  rays  of  light 
will  not  shine  directly  in  the  eyes  of 
persons  approaching,  but  not  so  high 
that  the  foliage  will  intercept  the  rays. 

Although  the  effect  of  gas  illumina- 
tion with  Welsbach  mantles  is,  under 
ideal  conditions,  similar  to  the  incan- 
descent unit  of  small  illuminating  in- 
tensity, the  esthetic  effect  is  less  im- 
pressive. The  wide  variation  in  can- 
dle-power during  the  life  of  the  mantle 
is  also  objectionable,  while  the  cost  of 
operation  is  in  favor  of  the  series  in- 
candescent system.  For  these  and 
other  reasons  of  less  importance,  the 
use  of  gas  for  street  illuminating  pur- 
poses is  being  rapidly  replaced  by  the 
more  modern  system  of  series  incan- 
descent lighting. 

The  following  table,  compiled  from 
results  obtained  from  actual  tests, 
serves  to  show  the  wide  variation  of 
candle-power  during  the  life  of  a  Wels- 
bach mantle: 
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Maximnm      Minimum      Average 
City  Candle-  Candle-         Candle 

Power  Power  Power 

(1)   55.0  21.5  36.7 

(2)   25.0  6.5  16.8 

(3)  55.1  16.3  27.8 

In  making  a  suitable  comparison  of 
the  operating  costs  of  the  Welsbach 
mantle  and  tungsten  lamp,  it  will  be 
necessary  to  take  the  60  c.p.  tungsten 
lamp,  as  the  Welsbach  mantles  are 
rated  at  60  c.p.  Basing  the  compari- 
son on  4,000  hours  yearly  burning,  and 
allowing  three  renewals  per  year  for 
tungsten  lamp,  the  following  results 
are  secured: 

One  60  c.p.  tungsten  lamp  con- 
sumes 75  watts,  and  when  op- 
erating 4,000  hours  per  year, 
requires  300  kw.  hours. 

300  kw.  hours,  at  1 1/4 cents  per  kw. 
hour    $4.50 

Three  renewals  at  $1,215  each 3.65 


Total  cost  per  lamp  per  year. . . 
One  60  c.p.  Welsbach  mantle  con- 
sumes oVo  cubic  ft.  of  gas  per 
hour,  and  when  operating  4,000 
hours  per  year,  requires  14,000 
cu.  ft. 


.15 


14,000  cu.  ft.  at  $.75  per  1,000  cu. 

ft $10.50 

Maintenance  at  3  cents  per  night 

(365  nights) 10.95 

Total  cost  per  year $21.45 

Net  saving  in  favor  of  the  tung- 
sten lamp $13.30 

At  50  cents  per  1,000  ft.  for  gas,  a 
saving  of  $9.80  is  shown  in  favor  of  the 
tungsten  lamp. 

Special  emphasis  should  be  laid  on 
the  fact  that  the  candle-power  of  the 
tungsten  lamp  is  practically  the  same 
throughout  its  life,  while  the  gas  man- 
tle loses  about  25  per  cent,  of  its  initial 
candle-power  in  the  first  100  hours, 
and  at  the  end  of  1,000  hours  is  fur- 
nishing only  25  or  30  per  cent,  of  its 
rated  candle-power. 

It  is  evident  from  what  has  been 
said  that  electric  light  is  the  most  eco- 
nomical form  of  street  illumination; 
that  the  luminous  arc  is  the  best  light- 
ing unit  for  general  city  street  light- 
ing; and  that  the  series  tungsten  in- 
candescent is  most  satisfactory  for 
suburban  lighting  and  lighting  in  other 
localities  where  conditions  demand  a 
unit  of  minor  intensity. — General  Elec- 
tric Revieiv. 


THE  ARTESIAN  WELLS  OF  THE  WATER  SUPPLY 
MEMPHIS,  TENN. 


OF 


^^HE  city  of  Memphis,  Tenn.,  has  a 

I  unique  system  of  water  supply 
-*-  which  is  very  satisfactory  under 
the  local  conditions,  but  those  condi- 
tions are  so  peculiar  that  it  will  seldom 
be  possible  to  apply  the  same  princi- 
ples in  other  cities. 

The  beginning  of  the  system  was  by 
accident,  a  manufacturing  concern  put- 
ting down  a  well  to  obtain  water  for 
condensing  purposes  striking  a  strat- 
um of  water  with  head  enough  to  pro- 
duce a  flowing  well.  This  occurred  in 
1887.  Prior  to  that  time,  beginning  as 
early  as  1870,  attempts  had  been  made 
with  little  success  to  procure  satisfac- 
tory water  from  surface  sources,  most 
of  the  reports  on  the  subject  casting 
doubt  on  the  practicability  of  well 
water  for  a  city  system. 

On  the  discovery  of  the  artesian 
well  the  Artesian  Water  Company  was 
formed  and  shortly  consolidated  with 
the  Memphis  Water  Company,  which 
had  been  struggling  with  a  surface 
■water  supply. 

One  well  not  being  sufficient,  others 
were  driven,  and,  these  wells  relieving 


the  pressure  on  the  underground  sup- 
ply, the  wells  ceased  to  flow  at  the 
surface,  but  continued  to  flow  at  a 
greater  depth.  These  facts  resulted  in 
the  construction  of  an  underground 
reservoir  in  the  form  of  a  tunnel,  into 
which  the  wells  discharge,  and  from 
which  the  pumps  raise  the  water.  As 
the  capacity  of  the  works  increases 
parallel  with  the  demand,  the  number 
of  wells  must  be  increased,  until  ulti- 
mately the  resulting  reduction  in  the 
head  on  the  underground  reservoir  re- 
duces the  flow  so  that  the  curves  of 
consumption  of  water  and  capacity  of 
wells  intersect.  The  location  of  the 
underground  tunnel  reservoir  is  evi- 
dently very  important,  for  if  it  is  near 
the  surface  of  the  ground  the  capacity 
of  the  system  will  be  reached  more 
quickly  than  if  it  is  deeper.  But  depth 
means  expense  in  construction  and  op- 
eration. 

The  original  pumping  station  is  lo- 
cated in  the  northern  part  of  the  city, 
and  there  are  now  about  65  wells  con- 
nected with  the  tunnel,  which  is  5  feet 
in   diameter,   about   a   mile   long,   and 
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from  70  to  95  feet  below  the  surface  of 
the  streets  under  which  it  is  located. 
The  tunnel  has  a  variable  fall  toward 
the  pumping  stallon  of  about  0.1  foot 
in  100  feet.  The  wells  are  connected 
with  this  tunnel  through  a  total  length 
of  about  r>il.  miles  of  wood-lined  drifts, 
each  about  30  by  41  inches,  which  can 
be  shut  off  from  the  tunnel.  The  wells 
are  driven  from  the  surface  about  300 
feet  down  through  an  impervious 
stratum  of  blue  clay,  and  there  reach 
a  bed  of  fine  sand  about  l.")0  feet  thick. 
Several  wells  are  over  500  feet  deep, 
and  one  is  over  600  feet.  A  second 
stratum  of  coarse  sand  is  found  at 
about  550  feet  depth.  At  the  begin- 
ning 43  wells  were  driven,  all  of  which 
are  now  out  of  service.  In  all  159 
wells  have  been  put  down,  of  which 
about  70  are  now  active,  including  5 
at  the  new  east  end  station. 

The  standard  construction  of  a  well 
is  first  to  drive  a  13-inch  pipe  into  the 
blue  clay  until  the  level  of  the  tunnel 
is  passed,  thus  casing  off  all  water 
which  may  come  from  above.  A  10- 
inch  pipe  is  then  driven  inside  this 
13-inch  pipe  until  it  reaches  the  water- 
bearing stratum.  The  strainer  running 
into  the  sand  stratum  is  50  feet  long. 
The  10-inch  pipe  is  connected  with  one 
of  the  drifts  in  the  tunnel,  which  can 
be  shut  off  so  that  the  well  can  be 
isolated  while  being  cleaned  or  when 
it  is  abandoned. 

A  good  new  well  has  a  capacity  of 
800,000  to  1,000,000  gallons  a  day.  Its 
capacity  drops  to  about  500,000  gallons 
during  the  first  18  months,  and  then 
gradually  declines  to  zero.  There  are 
several  methods  of  cleaning  wells  and 
increasing  their  capacity. 

1.  Water  at  city  pressure  is  turned 
into  it,  and  is  forced  out  through  the 
strainer  slits,  opening  up  the  sand  to 
some  extent.  This  method  of  cleaning 
will  work  for  say  two  years. 

2.  Mr.  Carl  E.  Davis,  the  resident 
engineer  of  the  plant,  to  whom  we  are 
indebted  for  the  information  regarding 
methods  of  operation,  has  devised  a 
special  tool  which  restricts  the  appli- 
cation of  the  back  water  pressure  to 
one  foot  of  the  strainer  at  a  time,  and 
the  tool  is  gradually  moved  from  one 
end  to  the  other  of  the  strainer.  This 
method  adds  about  another  year  to 
the  life  of  a  well. 

3.  The  strainer  may  be  removed  en- 
tirely and  the  well  washed  out  by 
water  pressure,  the  strainer  being  then 
returned  to  the  well. 

4.  The  well  is  telescoped  deeper  in 
the  sand,  so  that  another  part  of  the 
layer  is  put  in  use.  As  the  sand  layer 
is  150  feet  deep  and  the  strainer  is  50 


feet  long,  this  can  be  done  more  than 
once. 

5.  When  these  methods  all  fail,  a 
new  well  is  driven.  One  driven  22 
feet  from  the  old  well  is  as  good  as  the 
original  well. 

Five  or  si.\  years  is  the  ordinary  life 
of  a  well,  and  it  will  yield  from  50,000 
to  75,000  gallons  a  day  for  several 
years  more.  One  well  yielded  250,000 
gallons  a  day  for  15  years,  and  then 
stopped  rather  suddenly. 

The  study  of  the  capacity  of  the 
wells  is  very  fascinating.  It  depends 
on  a  number  of  variable  quantities. 
Datum  is  70  feet  above  the  bottom  of 
the  tunnel  at  the  jjump  well.  The  level 
of  water  in  the  wells  fluctuates  be- 
tween points  5  feet  above  and  9  feet 
below  the  datum,  due  to  the  variations 
in  pressure  in  the  water-bearing  sand 
stratum.  The  pumps  draw  down  the 
water  in  the  pump  well  in  the  day 
time  40  to  48  feet  below  datum  as  a 
minimum,  and  about  60  feet  as  a  ma.\- 
imum.  They  draw  the  water  down  say 
26  feet  at  night.  The  maximum  is  get- 
ting quite  close  to  the  top  of  the  tun- 
nel, which  at  its  highest  point  is  less 
■than  65  feet  below  datum. 

Capacities  of  wells  are  estimated  at 
present  for  a  draft  on  the  pump  well 
of  50  feet  below  datum.  Each  month 
a  meter  is  dropped  into  each  well  and 
the  flow  is  measured.  The  rate  of 
flow  shown  b}'  the  meter  at  the  accom- 
panying draft  is  reduced  to  50  feet 
draft  and  compared  with  the  flow  for 
the  previous  month.  Accounts  are 
kept  with  all  the  wells.  Following  is 
the  record  of  one  representative  well: 

December  29,  1908 263,000  gallons 

.lanuary  26,  1909 227,000  gallons 

February  26,  1909 252,000  gallons 

March  30,  1909 208,000  gallons 

April  27,  1909 194,000  gallons 

Well  overhauled: 

May  28,  1909 495,000  gallons 

June  30,  1909 490,000  gallons 

.July  27,  1909 420,000  gallons 

August  31,  1909 229,000  gallons 

September  28,  1909 165.000  gallons 

Other  wells  when  overhauled  were 
increased  in  capacity  116.000  and  220.- 
000,  and  one  flushed  with  the  special 
tool  was  increased  113.000  gallons. 

A  well  which  was  discharging  82,000 
gallons  .Tune  30  was  telescoped  to 
greater  depth  and  discharged  at  the 
rate  of  820,000  gallons  a  day  on  Au- 
gust 31. 

Occasionally  the  tool-flushing  results 
in  a  reduction  in  the  flow  in  a  well. 
Seven  of  the  57  wells  tool-flushed  in 
1908  had  this  result,  although  the  net 
increase  in   flow   in  the  57   wells   was 
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5,379,000  gallons.  The  changes  in  flow 
ranged  from  a  loss  of  30,000  gallons  in 
each  of  two  wells  to  an  increase  of 
440,000  gallons  in  one.  Fifteen  wells 
were  overhauled  in  1908  with  an  in- 
crease in  flow  of  1,717,000  gallons,  the 
increases  in  the  wells  ranging  from 
27,000  to  261,000  gallons.  Eleven  wells 
were  telescoped  with  a  resulting  in- 
crease in  capacity  of  5,528,000  gallons, 
the  increase  per  well  ranging  from 
50,000  gallons  to  828,000,  the  latter  be- 
ing one  of  five  which  were  not  dis- 
charging any  water  prior  to  the  tele- 
scoping. 

Mr.  Davis  is  making  a  study  of  the 
wells  in  groups,  having  divided  them 
Into  four  sections. 

The  present  pumpage  of  water  at 
this  station  is  about  11,000,000  gallons 
a  day.  The  pumps  could  draw  for  a 
few  hours  at  the  rate  of  17,000,000  or 
18,000,000  gallons  a  day. 

On  account  of  the  growth  of  the  city 
to  the  east  and  south,  extensions  of 
pumping  capacity  are  made  at  two 
new  stations.  One  at  the  east  end  now 
has  five  wells  with  a  total  capacity  of 
7,500,000  gallons  a  day.  One  of  these 
is  a  13-inch  well,  driven  in  1908,  which 
has  a  capacity  of  3,000,000  gallons  a 
day.  The  success  with  this  well  has 
been  so  great  that  it  is  now  proposed 
to  sink  nearly  all  new  wells  of  this 
size.  Only  this  one  well  was  added  to 
the  system  in  1908. 

The  water  at  this  station  is  raised 
by  compressed  air  and  the  wells  are 
1,000  feet  apart  to  prevent  interfer- 
ence of  one  well  with  another.  The 
wells  are  located  in  the  streets  where 


standpipes  would  be  objectionable,  and 
the  tops  of  wells  and  station  are  on 
almost  the  same  level.  A  unique  de- 
vice is  provided  for  escape  of  air.  It 
consists  of  a  trap  in  the  form  of  a  tank 
8  feet  in  diameter  and  6  feet  high, 
placed  on  top  of  the  well  and  under 
the  surface  of  the  street.  The  10-inch 
well  projects  up  into  this  tank  and  the 
8-inch  discharge  pipe  also,  but  to  a 
less  height.  The  2i/^-inch  pipe  carry- 
ing the  air  for  the  air-lift  enters  the 
tank  and  drops  down  the  10-inch  well, 
lifts  the  water  up  into  the  tank  and 
forces  it  out  through  the  8-inch  dis- 
charge pipe  to  the  collecting  main  in 
the  collecting  basin  at  the  pumping 
station.  Out  of  one  side  of  the  tank, 
near  the  top,  comes  an  air  pipe,  which 
discharges  in  a  vault  at  the  sidewalk 
level.  This  pipe  has  a  relief  valve 
which  is  weighted  so  that  the  pressure 
of  the  air  in  the  tank  will  be  sufllcient 
to  force  the  water  to  the  pumping  sta- 
tion, and  permits  the  excess  of  air 
after  this  pressure  is  reached  to  es- 
cape into  the  atmosphere.  The  water 
reaches  the  collecting  basin  entirely 
free  from  air,  and  the  loss  in  efiiciency 
is  small.  This  station  has  five  1,000,- 
000-gallon  pumps  and  one  2,000,000- 
gallon  pump,  and  pumps  about  1,250,- 
000  gallons  a  day. 

Another  branch  at  South  Memphis 
has  two  small  pumping  stations  of 
4,000,000  gallons  total  capacity  and 
pumping  about  600,000  gallons  a  day. 

It  should  be  noted  that  the  city  of 
Memphis  purchased  the  water  works 
system  in  1903. 


LOWERING  WATER  LEVEL  IN  WELLS  OF  FRANKFORT, 

IND.* 


By  J.  B.  Marvin,  Engineer  and  Superintendent  of  Frankfort  Water  Works 

Company. 


AT  certain  low  levels  in  and 
around  Frankfort  the  water 
flowed  as  late  as  1890.  It  was 
observed,  however,  prior  to  that  date 
the  head  of  the  ground  water  was 
gradually  receding.  My  concern  was 
rendered  acute  on  the  water  supply 
question,  made  so  by  having  in  charge 
the  management  of  the  waterworks  at 
Frankfort  during  these  years. 

The  water  supply  is  obtained  from 
a  coarse  gravel  and  sand  stratum 
reached  at  a  depth  of  fifty  feet  at  the 
point   where    the   waterworks    are    lo- 


cated near  the  center  of  Frankfort, 
and  continuing  to  a  depth  of  eighty 
feet,  thus  giving  thirty  feet  of  most 
excellent  water-producing  gravel  and 
sand.  Immediately  above  this  stratum 
lies  twenty  feet  of  blue  impervious 
clay;  below  is  found  a  greater  thick- 
ness of  the  same  kind  of  clay.  These 
conditions  prevail  throughout  a  large 
area  of  our  section,  the  water-bearing 
stratum  varjang  somewhat  in  thick- 
ness. From  this  it  would  appear  that 
the  supply  of  water  in  this  locality  was 
reasonably  well  assured.     However,  I 
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have  no  theory  to  exploit,  either  sci- 
entific or  theoretical,  as  to  the  ulti- 
mate permanency  of  the  supi)iy,  never- 
theless I  have  a  decided  oi)inion.  I 
know  that  by  1892  the  head  of  the 
water  had  fallen  to  a  depth  where 
it  was  necessary  to  use  artificial 
means  to  aid  the  flow. 

At  this  period  of  the  declining 
ground  water  level,  compressed  air 
was  employed  to  accelerate  the  flow 
of  the  water,  and  the  same  was  used 
with  varying  degrees  of  success  until 
1907,  and  abandoned  at  that  time  on 
account  of  the  ineffectiveness  of  the 
method  and  in  consequence  of  the  ex- 
cessive cost,  but  most  of  all,  the  never 
ending  trouble  caused  by  an  offensive 
odor  and  disagreeable  taste  in  the 
water.  Be  it  here  understood  that  at 
no  time  prior  to  the  using  of  air  was 
there  even  a  suggestion  of  trouble 
from  algae,  and  it  entirely  disappeared 
with  the  discontinuance  of  the  use  of 
air.  During  the  period  air  was  used 
our  storage  consisted  of  two  reser- 
voirs of  brick  construction,  puddled 
on  the  outside  with  blue  impervious 
clay  and  water-proofed  within;  bot- 
toms made  secure,  both  reservoirs 
covered  and  never  neglected  in  the 
point  of  being  regularly  cleaned.  Men- 
tion is  made  of  the  reservoirs  and 
their  construction  and  condition  so 
that  it  would  be  self-evident  that  the 
presence  of  algae  in  the  water  could 
not  be  charged  to  sunlight.  Often  in 
the  autumn  months  the  offensiveness, 
both  to  taste  and  smell,  was  almost 
past  endurance,  and  even  in  the  win- 
ter months  the  odor  and  taste  in  the 
water  could  be  readily  detected  at  the 
hot  water  faucet.  At  the  time  of  the 
greatest  distress  a  suggestion  was  of- 
fered to  very  high  authority  that  the 
trouble  might  be  traced  to  the  com- 
pressed air,  that  is,  that  the  fungi 
might  be  carried  in  from  the  open 
atmosphere  with  the  compressed  air 
and  their  growth  encouraged  and  prop- 
agated by  the  warmth  imparted  by  the 
frictional  heat.  At  that  time  the  sug- 
gestion met  with  a  strong  negative 
opinion. 

Since  then  this  theory  has  been  un- 
der the  expert's  scrutinizing  investiga- 
tions, and  it  has  been  conclusively 
demonstrated  that  certain  forms  of 
algae  live  and  thrive  best  without 
light,  and  when  once  imparted  to  the 
water  find  congenial  elements  for 
growth  in  the  dark  recesses  of  the 
water  mains.  It  is  a  demonstrated 
fact  that  our  trouble  came  from  the 
compressed  air  source,  for,  as  stated 
before,   there   was   no   trace   of   algae 


prior  to  its  use,  and  they  entirely  dis- 
appeared with  its  discontinuance. 

A  somewhat  extensive  experience  in 
other  fields,, not  only  in  this,  but  other 
Stales,  has  convinced  me  that  com- 
I)rossed  air  is  a  breeder  of  trouble, 
that  in  almost  all  cases,  if  not  every 
case,  where  compressed  air  is  em- 
ployed for  raising  water,  the  presence 
of  algae  in  some  form  and  to  some 
extent  can  be  found,  and  this  whether 
the  storage  is  covered  or  open. 

The  ground  level  of  the  water  has 
lowered  about  one  foot  per  year  during 
the  last  twenty  years;  at  first  more 
rapidly,  of  late  very  slowly,  until  at 
present  the  static  head  is  twenty-six 
feet.  It  seems  certain  that  the  next 
twenty-four  feet  to  the  point  of  the 
beginning  of  the  water-bearing  strat- 
um will  offer  stubborn  resistance  to 
further  decline,  on  account  9f  the 
large  area  that  supports  this  subter- 
ranean supply.  The  statement  of 
"large  area"  Is  made  for  the  reason 
that  this  stratum  is  drawn  upon  for 
water  all  over  Clinton  County,  and 
the  uniform  lowering  of  the  bead  is 
well  observed. 

Deep  well  augur  or  impeller  pumps, 
driven  by  vertical  electric  motors,  di- 
rect connected,  have  been  in  use 
since  February,  1907;  one  six-inch  and 
one  eight-inch  being  sufficient  to  fur- 
nish the  present  requirements.  Before 
installing  these  pumps  nineteen  wells 
were  used.  A  suflicient  supply  can  be 
obtained  now  by  running  the  eight- 
inch  pump  from  6  o'clock  a.  m.  to  6 
o'clock  p.  m.,  delivering  700  gallons 
per  minute,  and  the  six-inch  pump 
from  6  o'clock  p.  m.  to  6  o'clock  a.  m., 
delivering  408  gallons  per  minute.  The 
six-inch  pump  has  sixty  feet  of  shaft- 
ing and  requires  nine  and  nine-tenths 
horse-power  for  operating,  using  $3.00 
per  ton  R.  M.  coal.  The  fuel  cost  per 
thousand  gallons  for  raising  water  into 
storage  reservoirs,  based  upon  a  daily 
average  pumpage  for  1909  of  7^5,756 
gallons,  was  2  9-10  mills,  or  22  horse- 
power for  twelve  hours,  and  ten  horse- 
power for  twelve  hours,  an  average  of 
sixteen  horse-power. 

The  last  year  compressed  air  was  in 
use,  with  the  static  head  of  the  ground 
water  very  much  higher,  the  fuel  cost 
per  thousand  gallons  for  raising  the 
water  into  the  same  reservoirs  was 
414  mills.  A  Rand  Duplex  Air  Com- 
pressor with  Myer  gear  was  used, 
the  size  of  the  steam  cylinders  being 
12x16  inches,  air  end  14x16  inches, 
having  a  capacity  of  570  feet  of  free 
air  per  minute  at  100  revolutions  with 
60  pounds  of  air  and  80  pounds  of 
steam  pressure. 
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HIGH  TEMPERATURE  GARBAGE  AND  REFUSE 
DESTRUCTORS.* 


By  Col.  W.  F.  Morse,  Consulting  Engineer,  Neiv  York  City. 


WHEN  a  municipality  has  de- 
termined to  adopt  a  modern 
scientific  method  for  the  dis- 
posal of  its  waste,  the  preliminary 
work  of  an  examination  of  the  local 
conditions,  estimates  of  the  quantities 
to  be  dealt  with,  and  an  approximate 
analysis  of  their  composition,  is  the 
first  step  to  be  taken.  As  a  rule, 
American  municipalities  do  not  attach 
sufficient  importance  to  this  subject 
of  waste  disposal  and  are  therefore 
without  accurate  data  except  in  a  few 
instances;  but  with  the  information 
now  at  hand,  any  city  engineer  can 
obtain'  for  himself  a  knowledge  of  the 
quantities  and  the  seasonal  variations, 
can  make  an  analysis  of  their  compo- 
sition and  obtain  an  idea  of  the  total 
volume  such  as  is  necessary  for  esti- 
mating the  size  of  the  disposal  appa- 
ratus that  would  be  most  suitable  for 
the  special  conditions. 

Once  the  preliminary  work  is  com- 
pleted, it  then  becomes  necessary  to 
determine  which  of  the  several  meth- 
ods now  in  use  in  this  country  will  be 
the  most  satisfactory  and  economical 
for  the  purposes  of  the  city.  There 
are  two  methods  employed.  The  first 
one  is  reduction,  meaning  the  diges- 
tion of  the  garbage  and  putrefactive 
matter  by  a  steam  process  in  large 
iron  tanks,  the  recovery  of  the  oil  or 
grease  for  the  market,  and  the  treat- 
ment of  the  residual  called  tankage, 
as  a  base  for  fertilizer.  Since  a  re- 
duction works  frequently  gives  off  of- 
fensive odors,  it  is  not  advisable  to 
locate  one  near  a  populous  district, 
and  therefore  this  method  is  handi- 
capped by  the  cost  of  the  long  haul. 
Further,  by  this  method  the  problem 
of  disposing  of  the  city's  waste  is  only 
partially  solved;  there  still  remain  to 
be  taken  care  of  the  household  ashes, 
which  always  contain  a  large  percent- 
age of  combustible  material,  and  the 
general  rubbish,  which  consists  largely 
of  paper,  excelsior,  wooden  boxes,  old 
rags,  and  a  great  variety  of  materials 
which  are  combustible.  Under  this 
method  (reduction)  the  ashes  and  rub- 
bish must  be  placed  by  the  household- 
er in  separate  receptacles  from  the 
garbage,  and  must  be  collected  in  dif- 
ferent forms  of  carts  by  the  scaveng- 
ing department,  thus  requiring  two, 
or  generally  three,  visits  to  each  house 


before  all  of  the  waste  can  be  re- 
moved. The  ashes  under  this  method 
are  generally  used  for  filling  low  land, 
without  any  attempt  to  utilize  the 
combustible  material,  and  the  general 
rubbish,  when  not  dumped  upon  va- 
cant land,  must  be  disposed  of  in  a 
central  rubbish  burning  plant. 

The  second  method,  and  the  one  in 
use  in  the  largest  number  of  instances, 
is  the  cremation  of  all  the  waste  by 
specially  designed  destructor  furnaces, 
which  are  placed  at  a  central  point 
selected  with  a  view  to  requiring  the 
minimum  length  of  haul  for  the  col- 
lecting wagons.  This  point  should  al- 
ways be  near  to  the  heart  of  the  most 
densely  populated  portion  of  a  city, 
and  can  only  be  chosen  when  the  fur- 
naces are  of  modern  design  and  can, 
therefore,  be  relied  upon  to  operate 
without  nuisance  or  offense  to  the 
neighborhood. 

For  twenty  years  American  munic- 
ipalities have  been  destroying  garbage 
only,  separated  from  the  refuse  and 
ashes,  by  the  use  of  crematories  and 
incinerators.  There  have  been  built 
upwards  of  225  of  these  furnaces,  of 
which  more  than  one-half  have  been 
found  unsatisfactory  and  inefficient  in 
operation  and  have  passed  out  of  use, 
and  the  remaining  number  are  rapidly 
being  set  aside  in  favor  of  a  more  sci- 
entific and  efficient  apparatus  for  de- 
struction by  fire. 

Recognizing  the  limitations  of  the 
imperfect  combustion  of  waste  by 
crematory  methods,  there  has  lately 
been  introduced  another  and  far  more 
powerful  form  of  cremating  furnaces 
called  destructors,  which  deal  with  all 
classes  of  city  waste  taken  as  a  whole 
without  any  attempt  at  separation. 
Manifestly  the  advantage  of  such  a 
comprehensive  system  is  vastly  great- 
er than  one  which  would  be  limited  to 
a  destruction  of  only  a  part  of  the 
municipal  waste,  leaving  the  remain- 
der to  be  dealt  with  by  other  means, 
and  at  additional  cost. 

The  destructor  system  originated  in 
England  more  than  thirty  years  ago 
as  the  outcome  of  a  situation  which 
compelled  the  destroying  of  the  town's 
refuse  by  fire,  owing  to  the  limited 
area  for  its  disposal  in  the  neighbor- 
hood of  the  cities. 

Actually    originating   in    London,    it 
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wjis  afterwards  put  lo  a  thorouf^h  trial 
in  Manchester,  where  the  advantages 
of  the  new  method  were  fully  demon- 
strated. P^rom  this  beginning  it  has 
grown  into  general  use  in  Great  Bri- 
tain, there  being  at  the  present  time 
something  like  300  municipal  destruc- 
tors of  .some  six  or  eight  different 
types  or  makes  in  use.  This  method  is 
the  only  one  employed  for  the  disposal 
of  the  city's  waste  except  in  one  or 
two  isolated  cases  where  the  towns, 
being  on  the  seaboard,  have  an  oppor- 
tunity of  disposal  by  sea  dumping. 

The  gradual  evolution  of  the  destruc- 
tor proceeded  from  the  first  crude  form 
of  cell  furnace,  through  a  process  of 
development  which  included  a  supple- 
mental fume  crematory,  and  led  ulti- 
mately to  the  adoption  of  powerful 
forced  draft  at  high  temperature  and 
the  introduction  of  large  steam  boilers 
in  direct  connection  with  the  furnace. 
These  improvements  were  the  gradual 
growth  of  twenty-five  years,  and  at  the 
present  time  may  be  said  to  be  the 
most  satisfactory,  efficient  and  sani- 
tary method  for  the  disposal  of  all 
public  waste  that  is  known  to  the  civ- 
ilized world. 

In  this  country  we  began  twenty-five 
years  ago  by  the  erection  of  a  crude 
form  of  cremating  furnace,  continued 
this  in  many  places  and  under  various 
conditions  and  difficulties,  and  we  have 
persisted  in  repeating  the  same  gen- 
eral form  of  construction  with  but  few 
minor  changes,  down  to  the  present 
time.  This  is  the  form  of  American 
crematory,  or  incinerator,  which  has 
been  not  entirely  satisfactory  in  pub- 
lic service.  About  three  and  a  half 
years  ago  the  introduction  of  the  Brit- 
ish form  of  destructor  was  first  made 
in  Westmount,  near  Montreal,  after 
an  extended  examination  by  compe- 
tent engineers,  and  the  first  destruc- 
tor was  erected  and  put  into  operation 
in  the  spring  of  1906.  The  results 
reported  from  this  destructor  were  in 
all  respects  entirely  satisfactory  as 
regards  efficiency,  sanitary  operation 
and  reasonable  cost  for  operative  ser- 
vice. Following  this  a  destructor  of  a 
similar  type  was  installed  in  another 
Canadian  city,  Vancouver,  B.  C,  and  a 
still  larger  installation  was  made  in 
one  of  the  boroughs  of  New  York  City, 
Richmond.  Staten  Island.  About  the 
same  time  one  of  the  larger  western 
cities  (Seattle)  installed  a  destructor, 
and  one  of  the  great  industrial  com- 
panies, the  General  Electric  Company 
at  Schenectady,  built  a  destructor  for 
the  disposal  of  the  refuse  from  its 
works.  These  five  installations,  cov- 
ering a   period   of  about  three  and   a 


half  years,  have  so  firmly  established 
the  destructor  method  that  other  large 
cities  have,  after  a  prolonged  investi- 
gation, adopted  this  method  and  have 
issued  specifications  calling  for  the 
construction  of  large  jiiants  within 
thickly  settled  parts  of  the  municipal- 
ities. One  of  the  western  cities  (Mil- 
waukee) has  now  under  construction 
a  destructor  plant  for  the  disposal  of 
three  hundred  tons  daily,  while  Buf- 
falo is  constructing  a  forty-ton  addi- 
tion to  the  present  works,  the  new 
part  being  designed  on  modern  de- 
structor lines. 

It  is  a  very  significant  fact  that  In 
every  one  of  the  five  instances,  viz., 
Westmount,  Seattle,  West  New  Brigh- 
ton, Vancouver  and  Schenectady, 
where  the  destructors  have  been  in 
operation  a  sufficient  length  of  time 
to  demonstrate  their  value,  they  are 
now  advocating  the  construction  of 
additional  units  for  the  disposal  of 
larger  quantities  and  the  obtaining  of 
greater  steam  power.  All  of  these  in- 
stallations are  built  upon  lines  similar 
in  construction  and  in  operation. 

A  destructor  must  fulfill  its  initial 
purpose,  which  is  the  disposal  of 
waste  and  offensive  matter  without 
nuisance  and  at  reasonable  cost.  In 
doing  this  whatever  results  that  may 
be  obtained  from  the  combustion  are 
to  be  regarded  as  an  asset  which  will 
return  a  revenue  to  the  city.  The 
American  crematories  do  not  succeed 
in  obtaining  any  revenue  from  their 
works  and  consequently  the  disposal 
of  a  part  of  the  waste  only — the  garb- 
age— is  accomplished  at  the  expense 
of  a  considerable  amount  of  fuel  and 
labor  which  is  a  total  loss  to  the  city. 
The  destructor  in  its  work  develops  a 
volume  of  heat  which  is  sufficient  to 
operate  large  steam  boilers,  which 
power  is  in  turn  applied  to  the  pur- 
poses of  the  city  for  electric  lighting, 
pumping  water,  sewage  or  other  mu- 
nicipal uses.  Furthermore,  the  pro- 
duct or  residual  resulting  from  dispo- 
sal by  the  high  temperature  destruc- 
tor is  in  itself  a  valuable  asset,  and 
supplies  the  place  of  broken  stone  or 
other  material  when  employed  for  con- 
crete work. 

The  advantages  to  be  derived  from 
the  introduction  of  the  destructor  sys- 
tem as  compared  with  the  crematorj' 
system  may  be  included  under  the 
following  headings: 

First.  The  sanitary  operation  of  the 
destructor  is  far  more  eflicient  than 
that  of  the  crematories.  Nuisance 
from  the  disposal  of  waste  by  fire 
comes  from  the  chimney  because  of 
low  temperatures.    The  crematories  do 
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not  as  a  rule  attain  a  temperature 
higher  than  1,500  degrees  at  the  fire 
box,  and  as  these  gases  pass  to  the 
chimney  they  become  cooled  until  at 
their  exit  they  frequentlj^  fall  below 
350  degrees,  thereby  creating  odors 
from  their  stacks.  The  combustion  of 
garbage  or  any  form  of  household 
waste  which  contains  organic  matter 
must  be  accomplished  at  a  tempera- 
ture high  enough  to  destroy  not  only 
the  material  left  itself,  but  the  gases 
thrown  off  from  its  combustion.  This 
minimum  temperature  is  fixed  by 
many  prominent  authorities  at  1,250 
degrees  Fahr.  Manifestly  any  system 
which  falls  below  this  temperature 
will  discharge  into  the  atmosphere  a 
noxious  compound  of  empyreumatic 
gases,  which  will  fall  to  the  ground 
and  create  nuisance.  The  destructor 
proceeds  on  a  different  plan.  The  ini- 
tial temperature  at  the  fire  box  ap- 
proaches 2,000  degrees  Fahr.,  and  in 
its  passage  through  the  combustion 
chamber  this  is  increased  and  main- 
tained at  from  2,000  to  2,500  degrees 
Fahr.,  thereby  insuring  the  absolute 
destruction  and  conversion  to  CO2  of 
all  organic  compounds. 

Second.  The  production  of  high 
temperatures  in  the  destroyal  of  all 
mixed  waste  of  the  city,  assures  that 
a  steam  boiler  can  be  kept  in  opera- 
tion during  the  time  the  waste  is 
supplied.  This  is  accomplished  by 
the  use  of  a  forced  draft  under  the 
fire  bars,  derived  from  the  passage  of 
air  through  a  re-generator,  or  pre- 
heater,  by  w^hich  it  is  raised  to  a 
temperature  of  350  degrees  before 
being  introduced  under  the  fire  box. 
The  result  of  this  process  is  the  pro- 
duction of  a  volume  of  heat,  which, 
when  passed  through  a  boiler,  gives 
a  constant  high  steam  pressure  and 
insures  the  operation  of  machinery 
which  may  be  attached  thereto  at  a 
uniform  rate. 

Third.  The  advantage  in  the  de- 
structor system  is  the  incineration  of 
the  waste  to  such  a  degree  as  to 
absolutely  destroy  every  form  of  or- 
ganic compound  or  combustible  ma- 
terial, whether  solid  or  gaseous,  and 
reduce  the  residual  to  a  clinker,  vit- 
reous and  solid  in  character,  capable 
of  being  broken  up  for  use  in  concrete 
and  other  work,  or  it  may  be  used  for 
the  manufacture  of  bricks  or  tile  for 
municipal  purposes.  The  clinker  pro- 
duced by  a  destructor  is  everywhere 
recognized  as  an  asset  and  gives  a 
return  in  money  of  greater  or  less 
sum  according  to  the  demand  for  its 
use. 

Fourth.      The    advantage    of    a    de- 


structor system  is  in  the  fact  that  its 
installation  may  be  made  at  a  point 
within  the  limits  of  the  city  itself  and 
not  far  removed  from  the  collection 
district.  The  moving  of  a  ton  of  garb- 
age by  the  agency  of  a  team  of  horses 
and  men  one  mile,  costs  in  the  neigh- 
borhood of  75  cents  to  $1.  When  this 
is  multiplied  by  a  large  number  of 
teams  over  a  long  period  of  time  the 
expense  becomes  very  great.  By  the 
erection  of  a  destructor  at  some  cen- 
tral point  where  the  transportation  is 
reduced,  the  cost  of  the  service  is 
very  greatly  diminished.  A  destruc- 
tor centrally  located,  operating  with- 
out nuisance,  developing  power  for 
municipal  purposes,  and  using  its  by- 
product of  clinker  for  municipal  work, 
has  very  many  advantages  over  the 
former  method  of  cremating  the  garb- 
age only  at  a  point  far  removed  from 
the  city  itself. 

Fifth.  The  collection  of  the  waste 
of  a  municipality  is  one  of  the  great- 
est expenses  in  connection  with  the 
city  government.  The  present  prac- 
tice of  making  a  separation  of  the 
wastes  involves  an  expense  to  the 
householder  for  equipment  and  for 
service  which  in  many  cases  is  very 
onerous.  Where  there  are  three  sep- 
arate collections  of  garbage,  refuse 
and  ashes  there  must  be  maintained 
three  separate  vessels  with  all  the 
attendant  care  required.  The  single 
method  of  collection,  unsorted  and 
unseparated,  is  much  to  be  preferred 
to  the  usual  method  obtaining  in  this 
country.  If  a  load  taken  from  a  house- 
hold includes  all  the  waste  of  every 
character  from  the  house,  it  is  done 
at  one  operation  and  at  one  time, 
and  with  a  much  greater  economy  of 
labor  than  if  there  were  three  services 
performing  the  same  work.  The  use- 
fulness of  the  destructor  system  is 
found  in  the  fact  that  the  householder 
may  at  once  eliminate  from  his  prem- 
ises every  form  of  waste  by  one  ser- 
vice, and  it  is  then  brought  to  the 
furnace  and  destroyed  without  any 
separation  and  with  the  greatest  econ- 
omy in  time  and  labor. 

The  experience  of  the  past  four 
years  in  the  introduction  of  the  de- 
structor system  in  this  country  has 
thoroughly  demonstrated  its  satisfac- 
tory operation  as  demanded  by  the 
boards  of  health  in  point  of  sanita- 
tion; by  the  city  authorities  in  point 
of  economy:  and  by  the  city  engineers 
in  the  production  and  application  of 
steam  power.  Thus  it  is  that  some  of 
the  largest  cities  in  the  country  are 
now  introducing  this  method  under 
the  advice  of  experienced  and  compe- 
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tc'iit  engiiu'i'is,  who  liave  investigated 
the  question  of  the  disposal  of  waste 
in  every  part  of  the  civilized  world, 
and  have  recommended  the  destructor 
system  as  beinj?  the  n)ost  efficient  and 
most  economical  known. 

For  an  average  American  city  of 
100,000  poi)ulati(>n  it  would  be  fair  to 
assume  an  estima'ed  daily  waste  of 
i;;o  tons  of  mixi'ti  lefusi'  per  day, 
which  would  be  collected  by  the  scav- 
engers and  delivered  to  the  destructor 
plant.  This  would  comprise  all  the 
garbage,  rubbish  and  ashes  from  resi- 
dences, but  not  from  power  plants  or 
factories.  For  such  a  city  it  would 
probably  be  best  to  build  one  central 
plant  located  in  the  most  poi)ulous 
portion  of  the  city,  so  that  most  of  the 
material  would  be  subject  to  short 
haul,  enabling  each  cart  to  make  sev- 
eral trips  a  day  except  to  the  outlying 
districts. 

The  cost  of  a  i)lant  to  consume  130 
tons  per  day  would  be  from  $110,000 
to  $130,000,  depending  upon  the  elab- 
orateness of  the  buildings  for  housing 
the  destructor,  or  would  average  about 
$120,000  without  real  estate.  At  the 
average  rate  of  wages  the  operating 
cost  of  such  a  plant  would  be  35  cents 
per  ton  for  the  refuse  consumed,  or 
$45. .50  per  day.  A  conservative  esti- 
mate of  the  amount  of  steam  which 
would  be  produced  under  high  pres- 
sure in  a  boiler  by  the  heat  from  such 
a  plant  would  be  32,500  pounds  per 
day,  which  would  be  equivalent  to  20 
tons  of  coal,  which  at  $3  per  ton 
would  be  worth  $60  per  day.  There 
would  also  be  at  least  40  tons  of  clin- 
ker delivered  from  the  plant,  which, 
if  sold  at  50  cents  a  ton,  would  yield 
a  revenue  of  $20  i)er  day.  The  coal 
and  clinker  would,  thereforei  give  a 
credit  to  the  plant  of  $80  per  day, 
leaving  a  balance  of  $34.50  per  day 
over  operating  expenses  amounting  to 
$12,601  per  year.  If  the  plant  costs 
$120,000,  a  fair  allowance  for  interest, 
repairs  and  sinking  fund  would  be 
$12,000  per  annum,  leaving  a  net  an- 
nual income  of  $601  which  this  i)lant 
would  earn.  Stated  in  tubulated  form, 
the  figures  are  as  follows: 

FIXANCES   OF   PLANT   FOB   100,000    POPILA- 
TIGX. 

Population     1 00.000 

Estimated  daily  waste,  tons  mixed 

refuse     130 

Cost  per  dav  of  plant  to  consume 
this  amount.  $110,000  to  $130.- 
000,   averaging  about   $120,000. 


Cost  of  ijpcralloa  at  average 
wages.  35  cents  per  ton,  $45.50 
per  day. 

litvfnue  from  32,500  lbs.  steam, 
efiulvaleiit  to  20  tons  coal  per 
day.    at     $3.oo $G0.00 

40    tons    of    clinker    at    50 

cents     20.00 


$80.00 
45.50 


Profit   for  year   365 '4  X  .  .  .$34.50=$12.601 
10      per     cent,      to     cover     fixed 
charges    (interest    5    per    cent., 
repairs     1      per     cent.,    sinking        • 
fund    4    per    cent.) 12,000 


Not    annual    income. 


$r,ni 


This  is  not  an  unreasonable  expec- 
tation and  there  are  i)ossibilities  for 
greatly  increasing  the  revenue  by  util- 
izing the  steam  for  more  valuable  i)ur- 
poses,  or  by  selling  the  clinker  at  a 
higher  price  than  50  cents  per  ton. 
Steam  generated  from  such  a  jjlant, 
wherever  a  steady  load  is  carried 
throughout  the  day,  can  be  used  for 
punii)ing  water  or  for  pumping  sew- 
age, or  for  making  ice.  This  last 
means  of  disposal  of  steam  is  jiartic- 
ularly  appropriate  since  the  steam 
generally  delivered  from  a  destructor 
is  just  about  of  sufficient  quantity  to 
furnish  the  average  amount  of  ice 
consumed  by  a  community  of  the  size 
which  the  destructor  is  capable  of 
serving,  when  the  ice  is  manufactured 
by  the  absorption  process.  The  clin- 
ker may  also  frequently  be  sold  for 
considerably  higher  price  than  50 
cents  per  ton.  It  is  in  great  demand 
for  building  purposes,  being  better 
than  cinders  for  mixing  in  concrete 
for  floors  or  partition  walls. 

The  advantages  of  the  short  haul, 
which  this  method  enables,  further- 
more serve  to  reduce  the  cost  of  col- 
lection about  30  to  40  per  cent.  As- 
suming that  it  cost  the  city  $1.50  a  ton 
to  make  collections  by  other  methods 
and  $1  per  ton  when  destructors  are 
used,  the  saving  of  50  cents  a  ton, 
amounting  to  $23,733  per  year,  should 
be  added  as  a  direct  credit  to  the  de- 
structor system. 

These  figures  will  serve  to  demon- 
strate the  claims  above  made  that, 
having  first  met  the  sanitary  require- 
ments by  adopting  the  high  tempera- 
ture destructor  system,  a  city  also  has 
it  within  her  grasj)  to  adopt  a  system 
which  is  more  than  self-supporting, 
and,  therefore,  the  most  economical. 


EDITORIAL 
COMMENT 


The  Organization  for  Stand- 
ardizing Paving  Specified^ 
tions 

Qualifications    of    Engineers 
and  How  to  Determine 
Them 


THE    ORGANIZATION     FOR    STAND- 
IZING  PAVING  SPECIFICA- 
TIONS. 

There  have  been  so  many  more  or 
less  unsuccessful  efforts  to  arouse  in- 
terest in  standard  specifications  of  va- 
rious sorts  among  municipal  engineers 
that  no  one  was  prepared  for  the  en- 
thusiasm which  was  manifested  at  the 
meeting  which  was  called  by  the 
Mayor  and  the  Department  of  Public 
Works  of  Chicago  for  the  purpose  of 
formu'.ating  standard  methods  of  pav- 
ing streets. 

Some  of  this  interest  was  fore-shad- 
owed in  the  recent  convention  of  the 
American  Society  of  Municipal  Im- 
provements at  which  one  of  the  most 
important  steps  that  organization  has 
taken  in  years  was  made  by  appoint- 
ing a  general  committee  on  standard 
specifications  with  instructions  to  ap- 
point special  committees  to  prepare 
and  present  specifications  for  all 
classes  of  municipal  work.  Consider- 
able enthusiasm  was  shown  among  the 
members  of  this  staid,  easy-going  or- 
ganization and  the  committee  has  been 
appointed  and  is  about  to  begin  its 
work. 

But  its  movements  are  too  slow  for 
pushing  Chicago  and  one  of  that  city's 
officials,  who  does  not  happen  to  be 
an  engineer  and  perhaps  thought  him- 
self not  eligible  to  membership,  did 
have  an  assignment  upon  a  commit- 
tee to  revise  the  Chicago  street  con- 
struction specifications  in  time  for  the 
season  of  1910  and,  unusual  as  that 
may  seem,  wanted  to  know  what  other 
cities  were  doing.  He  soon  found  out 
that  no  two  of  the  larger  cities  were 
doing  the  same  thing,  and  then  he 
asked  for  the  convention.  He  made 
his  request  early  in  February  and  a 
week's  almost  continuous  session  was 
ended  on  the  second  of  March.  This 
was  quick  work,  and   good   work  too, 


for  he  had  representatives  from  the 
construction  departments  of  41  cities 
and  four  of  the  five  members  of  the 
general  committee  of  the  American  So- 
ciety of  Municipal  Improvements.  Of 
the  44  cities  having  over  100,000  popu- 
lation 26  were  represented;  7  of  those 
of  50,000  to  100,000  population;  4  of 
30,000  to  50,000  population  and  4  of 
still  smaller  size,  although  the  first 
formal  invitations  were  sent  to  the 
cities  of  more  than  100,000  with  a  few 
additions. 

It  was  a  working  convention.  Large 
committees  were  appointed,  who  as- 
signed special  subjects  to  sub-com- 
mittees, and  by  applying  themselves 
strictly  to  business  were  able  to  pre- 
sent excellent  reports  at  the  sessions 
of  Thursdaj^  Friday  and  Saturday. 
Some  of  these  reports  are  printed  in 
this  number  of  Municipal  Exgineering 
and  others  will  follow  in  the  May  num- 
ber. 

The  convention  early  decided  that  it 
could  not  settle  all  the  questions  pre- 
sented to  it  in  one  meeting,  and  made 
arrangements  to  meet  again  in  Jan- 
uary, 1911,  in  New  York  City,  to  take 
up  the  questions  which  were  given 
only  tentative  answers  and  those  to 
which  no  answers  were  given. 

The  name  adopted  for  the  rather 
loose  organization  which  was  formed 
is  "Organization  for  the  Standardiza- 
tion of  Paving  Specifications"  and  is 
very  appropriate,  for  it  indicates  the 
purpose  of  the  convention  and  its  ex- 
tension into  next  year.  Two  or  three 
meetings  under  programs  in  accord 
with  this  name  and  purpose  will  very 
nearly  fulfill  the  ends  of  its  existence 
and  then  it  must  either  die,  combine 
with  some  other  organization  or  ex- 
pand  its  field. 

So  much  energy  as  is  here  manifest- 
ed should  be  kept  busy,  and  one  of  the 
latter  alternatives  should  be  chosen. 
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The  American  Society  of  Municipal 
Iiiiprovenients  is  an  organization  with 
many  years  of  most  excellent  work  be- 
hind it,  one  branch  of  whose  work  in- 
cludes the  objects  of  the  new  organi- 
zation. Most  of  the  cities  represented 
in  the  new  organization  are  members 
of  the  older  one.  Many  individuals 
are  members  of  both.  Their  objects 
are  the  same  and  the  older  society 
supplies  the  larger  field  which  the  now 
organization  must  expand  into  if  it 
is  to  continue  its  existence  indefinite- 
ly. Both  organizations  are  equally  free 
from  entangling  alliances  of  any  kind. 
Whether  considered  from  the  stand- 
point of  the  new  organization  with  its 
present  name  and  purpose  or  with  a 
desire  for  expansion,  therefore,  al- 
liance with  the  older  organization  is 
desirable.  Now  that  the  special  pur- 
pose for  which  the  convention  w^as 
called,  the  revision  of  Chicago  paving 
specifications,  has  been  accomplished, 
the  organization  can  very  properly 
transfer  its  activities  to  the  existing 
association  covering  the  whole  munici- 
pal field.  The  American  Society 
of  Municipal  Improvements  should 
welcome  the  new  blood  and  the  new 
enthusiasm  which  its  own  members 
have  imbibed  from  the  new  organiza- 
tion. It  needs  some  of  the  snap  and 
energy  so  well  exhibited  at  Chicago. 

The  proposal  for  an  alliance  was 
presented  to  the  executive  board  of  the 
new  society  after  the  adjournment  of 
the  convention  at  a  meeting  at  which 
five  members  of  both  societies  were 
present,  and  a  committee  was  appointed 
to  meet  with  the  American  Society  of 
Municipal  Improvements  in  October  at 
Erie,  Pa.,  and  still  further  consider 
the  matter. 


QUALIFICATIONS     OF     ENGINEERS 
AND  HOW  TO  DETERMINE 
THEM. 
The    inquiry   in    the    "Question    De- 
partment"  concerning   the    method   of 
securing  good  bridge  plans,  the  occur- 
rences mentioned  in  the  answer,  the 
paper  on  "Engineering  Ethics"  which 
F.    H.    Snow,    Chief    Engineer    of    the 
Pennsylvania    Department    of    Health, 
presented  to  the  Pennsylvania  Society 
of    Engineers,    and    the    procedure    of 


state  health  departments  regarding 
the  (lualifications  and  ifputation  of  en- 
gineers having  business  therewith  sug- 
gest some  subjects  for  consideration 
which  are  becoming  daily  more  impor- 
tant to  engineers  and  to  the  public. 

It  has  long  been  a  matter  of  chance 
in  all  but  the  largest  cities,  and  some- 
times in  them,  whether  a  good  engi- 
neer was  obtained,  and  the  successive 
consulting  engineers  and  commissions 
sitting  on  the  same  proposition  have 
not  seldom  seen  the  decision  made  in 
spite  of  the  technical  advice,  good,  bad 
and  inrlifTerent  which  has  been  offered. 
The  number  of  educated  engineers 
has  increased  quite  as  rapidly  as  the 
population,  but  they  have  not  had  the 
self-protective  spirit  and,  instead  of 
combining  to  better  the  conditions 
have  fallen  into  the  unprofessional 
procedures  imposed  upon  them  by  the 
ignorant  officials  having  the  work  in 
charge. 

The  public  is  no  less  interested  in 
the  process  of  choosing  an  engineer 
than  the  competent  engineer  himself 
and,  whether  engineers  desire  to  have 
their  qualifications  for  their  work 
passed  upon  by  competent  authority 
or  not.  the  public  is  vitally  interested 
in  the  question  and  is  likely  to  wake 
up  and  demand  its  protection  at  any 
time. 

In  private  business  there  is  not  the 
same  necessity  for  protection  from  in- 
competence, because  tenure  of  office 
is  longer  and  knowledge  of  the  busi- 
ness is  more  detailed,  more  thorough, 
and  subject  to  closer  checks;  natu- 
rally, since  the  private  business 
spends  money  in  order  to  make  it,  and 
success  is  measured  by  the  profits, 
while  the  business  of  the  municipal  or 
other  public  official  is  to  spend  money 
outright  and  he  has  no  profit-meas- 
ure of  his  success. 

Occasionally  some  control  of  the 
competence  of  enginers  in  municipal 
work  has  incidentally  come  to  a  state 
body,  such  as  the  State  Board  of 
Health,  through  a  provision  of  the  law 
requiring  approval  of  sewerage,  water 
supply,  and  other  engineering  plans  by 
such  bodies.  If  the  control  extends 
only  to  approval  or  disapproval  of 
plans  it  is  salutary  and  may  be  exer- 
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cised  without  prejudice  or  favoritism, 
but  if,  as  has  sometimes  been  rumored, 
it  extends  to  the  statement  of  names 
of  engineers  whose  plans  will  be  ac- 
cepted and  those  whose  plans  will  not 
be  considered,  then  there  is  room  for 
doubt  as  to  the  competence  and  hon- 
esty of  the  controlling  body.  The 
question  before  the  board  with  regard 
to  any  particular  set  of  plans  is  not 
as  to  the  reputation  or  experience  of 
the  engineer  preparing  them,  but  as 
to  the  sufficiency  of  the  particular  set 
of  plans. 

Only  a  small  proportion  of  munici- 
pal work  is  covered  by  the  controls 
named  and  the  evidences  of  incompe- 
,  fence  in  other  lines  are  quite  as  nu- 
merous as  in  those  included  therein. 
The  ordinary  board  of  county  com- 
missioners does  not  know  how  to 
choose  a  bridge  or  drainage  or  high- 
way engineer.  The  ordinary  city 
council  does  not  know  how  to  choose 
a  city  engineer  or  a  consulting  engi- 
neer for  some  particular  work.  When 
these  officers  are  elected  the  same 
lack  of  knowledge  prevails. 

As  regards  highway  work  some 
states  are  providing  that  it  shall  be 
in  charge  of  a  state  highway  commis- 
sion and  engineer  and  that  the  county 
engineers  or  supervisors  shall  have 
their  competence  certified  by  the  de- 
partment. The  supervision  of  munici- 
pal book-keeping  and  of  municipal  op- 
eration of  public  service  industries  is 
being  put  into  the  hands  of  state  com- 
missions, and  the  qualifications  of  lo- 
cal officials  in  these  departments  must 
shortly  be  tested  and  approved  by  the 
state  department  if  the  full  benefits 
of  state  expert  supervision  are  to  be 
secured. 

It  is  but  one  more  step  to  fix  the 
qualifications  for  all  classes  of  engi- 
neers and  technical  employes  of  city 
and  county.    The  obvious  way  to  apply 


this  test  is  to  classify  the  offices  ac- 
cording to  duties,  population,  etc., 
provide  methods  of  determining  the 
qualifications  of  applicants  for  such 
employment,  establish  eligible  lists 
from  the  results  of  these  determina- 
tions, and  provide  that  every  employe 
of  the  city  in  these  departments  shall 
go  through  the  necessary  steps  to  get 
his  name  upon  the  list. 

Engineering  schools  usually  report 
the  lack  of  Interest  in  the  courses 
treating  more  particularly  of  munici- 
pal engineering  subjects,  because  of 
the  present  low  standing  of  that 
branch  of  engineering  work.  This  is 
due  to  the  lack  of  consideration  of  en- 
gineering knowledge  and  experience  in 
making  appointments,  the  brief  tenure 
of  office,  the  low  salaries,  the  unpro- 
fessional, not  to  call  it  ungentlemanly, 
treatment  of  the  engineer  by  too  many 
city  councils  and  mayors. 

Could  this  branch  of  the  profession 
be  brought  up  by  a  legislative  demand 
for  competence,  enforced  through  a 
state  board  of  high  technical  and  busi- 
ness qualifications,  the  other  disad- 
vantages under  which  it  labors  would 
probably  disappear  in  the  natural 
course  of  events. 

This  is  not  a  control  of  the  engi- 
neering profession  at  large,  such  as 
so  many  engineers  object  to,  but  is 
a  natural  protection  of  the  govern- 
mental organizations  of  the  state 
against  incompetence  in  technical  em- 
ployes, which,  in  the  very  nature  of 
their  method  of  selection  the  govern- 
ing bodies  of  city,  county  or  state  are 
not  able  to  determine  satisfactorily.  It 
has  nothing  to  do  with  the  ethics  of 
the  engineering  profession,  in  the  lines 
in  which  there  is  any  such  develop- 
ment, and  makes  no  effort  to  reform 
the  profession  voluntarily  or  involun- 
tarily. It  is  simply  a  matter  of  self- 
protection  to  the  public. 


^^ 


THE  QUEiTION 
DBPARTM  ENT 


CoNt  of  Filler  uikI  Stnniliilpf. 

\V.-  art-  thinking  of  siilimittiiiK  tin-  prop- 
osition of  erci-tiiiK  a  stamlpip"'  ami  filter 
for  our  waterworks  at  oiii-  spriiif?  lU'clion. 
We  are  a  city  of  about  '..(mmi  inhabitants, 
have  now  o\t'r  400  eonsuniei-s  ami  still 
Krowinjr.  Will  vou  kinilly  inform  nie  the 
cost  of  siii-h  a  stanilpipe  and  filter  suitable 
for  a  eitv  of  our  size? 

L.  II.  S..  Olathe.  Kan. 

Only  the  most  general  sort  of  estimate 
can  be  made  in  absence  of  (lelaile<l  infor- 
mation as  to  local  conditions  and  the  use 
to  be  made  of  the  standpipe  or  elevated 
tank.  The  latter  may  be  the  more  eco- 
nomical in  many  cases.  The  cost  of  the 
standpipe  for  the  city  named  should  not 
exceed  $5,000,  unless  there  are  some  spe- 
cial circumstances  increasing  it.  and  a 
competent  engineer  may  so  design  the 
plant  as  to  reduce  this  cost  materially.  A 
mechanical  filter  plant  should  not  cost 
more  than  $2,000.  and  may  cost  much  less. 


riinips  and  Well  Jlaeliiner.v  for  'Water 
Siippl.v. 

We  are  contemplating  sinking  addi- 
tional wells  for  our  public  water  supply, 
and  would  appreciate  any  information 
that  vou  could  give  us  in  regard  to  pump- 
ing machinery,  methods  of  sinking  wells, 
etc.  A.   C.  G..   Hillsboro.   Ore. 

The  best  treatments  of  these  subjects 
will  be  found  in  Tumeaure  and  Uussell's 
"Public  Water  Supplies"  ($5)  and  Good- 
elTs  "Waterworks  for  Small  Cities  and 
Towns"  ($3),  the  latter  book  being  about 
twelve  years  old  and  the  former  having 
new  editions  frequently,  the  latest  scarce- 
ly two  years  since.  This  department  will 
be  pleased  to  give  information  in  answer 
to  specific  questions  and  would  al.so  refer 
the  inquirer  to  the  engineers  and  contrac- 
tors whose  names  will  be  found  in  the 
"Business  Directory"  published  in  each 
number  of  Municipal  Exgineering  under 
the  headings  "Civil  Engineers,"  Consult- 
ing  Engineers,"    "Contractors,"    etc. 


.\rti«l.-s   on    Water   TiRlit    .I<Mnt-.    for    VitriHed 
IMpe. 

Can  you  refer  me  to  any  of  your  back 
numbers  now  available  that  contain  in- 
formation on  the  construction  of  water- 
tight joints  for  vitrified  pipe  operating 
underheads.  The  case  with  which  I  am 
dealing  is  a  series  of  12-inch  inverted 
siphons,  operating  under  heads  from  6  feet 
to  21  feet  on  a  water  supply  line.  While 
I  feel  that  the  matter  is  solved.  I  shall  be 
pleased  to  "know  the  experience  in  similar 
matters  elsewhere.  If  the  back  numbers 
are  available,  kindly  inform  me  as  to  the 
price  of  the  same. 

C.    R.    B..    Lamar.    Col. 

In    vol.    xxxi.    p.    182.    is   a    brief   article 


on  "Concrete  Water  Pipe.s."  in  wliich  the 
statement  is  made  that  such  pipes  had 
been  tested  to  40  pounds  internal  pressure 
of  water,  with  some  leakage,  wliich  did 
not    appear   at   the   joints. 

In  vol.  XXX.  p.  ;5."),  is  an  article  on  "As- 
phalt Pipe  Joints."  but  the  pipe.s  were 
sewer  pipes,  and  no  information  is  given 
about  the  tightne.ss  of  the  joints  under 
head. 

In  vol.  xxix,  p.  403,  Is  an  article  on 
"The  Use  of  Vitrified  Tile  Sewers  as 
Hou.se  Di-ain.s,"  in  wliich  some  experi- 
ments are  reported,  which  describe  the 
method  of  making  joints  which  stood  30 
pounds'  internal  water  pressure  without 
leakage. 

In  vol.  xxvii.  p.  357,  is  an  article  on 
"The  Use  of  Sulphur  for  Sewer  Pipe  Joints 
in  W"et  Trenches,"  whicn  does  not  give 
any  information  about  their  resistance  to 
internal  water  pressure. 

In  vol.  XV,  p.  90,  is  an  article  on  "Sewer 
Pipe  Joints  in  England,"  some  of  which 
were  tested  to  28  pounds  per  square  inch 
internal  water  pressure  before  signs  of 
leakage  appeared. 

In  vol.  XX.  p.  76,  is  a  brief  statement 
of  some  advantages  of  vitrified  pipe  for 
water  conduit  lines,  and  on  page  89  is  an 
illustrated  article  on  "Vitrified  Pipe  Con- 
duit. Hartford  Waterworks,"  in  which  it 
is  stated  that  a  part  of  the  pipe  is  under 
a  head  of  9.65  feet  of  water  and  the  meth- 
od of  making  the  water-tight  cement 
joints  is  fully  described.  On  page  151  is 
a  brief  di.scussion  of  the  subject,  conclud- 
ing that  the  maximum  pressure  in  vitrified 
pipe  lines  seldom  exceeds  5  pounds  per 
.square  inch.  On  page  355  is  a  statement 
regarding  the  Little  Falls  vitrified  pipe 
conduit,  that  it  was  seriously  injured  by 
being  subjected  to  a  head  for  some  days 
for  which  it  had  probably  not  been  de- 
signed or  constructed. 

The  numbers  referred  to  can  be  sup- 
plied at  25  cents  each,  except  vol.  xxx.  p. 
35,  and  vol.  xx,  pp.  151  and  355. 

Ernnomy  and   Strengrth   of   Boilers. 

Our  borough  is  about  to  purchase  a  new 
125  horse-power  boiler  with  which  to  op- 
erate its  pumping  plant,  and  a  street  light- 
ing system.  The  question  of  economy  of 
the  different  t  .pes  of  boiler  is  being  dis- 
cusse<l.  and  I  would  like  to  have  you  give 
me  anv  information  you  have  immediately 
at  haiid  in  regard  to  the  difference  In 
economv  betwen  the  "standard  horizontal 
return  fiue  brick  .set  boiler"  and  an  "in- 
ternal furnace,  tubular  boiler"  with  brick 
backs  (90  inches  by  12  feet  6  inches) ; 
also  on  the  internal  furnace  boiler,  what 
i^    the    best    practice   as    to    riveting   girtn 
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seams,   should   it  be   single  or   double   riv- 
eted,  and   wily? 

J.  A.  B.,  City  Attorney,  ,  Pa. 

The  first  question  should  be  put  to  a 
mechanical  engineer,  who  is  given  an  op- 
portunity to  inspect  the  drawings  and  de- 
signs for  the  boilers  and  installations  of 
boilers  of  similar  design,  or  is  familiar 
with  boilers  of  the  designs  proposed.  The 
economy  of  a  boiler  depends  on  so  many 
elements  of  design  and  construction  of 
both  boiler  and  furnace,  as  well  as  condi- 
tions of  operation,  that  no  definite  answer 
could  be  given  without  the  detailed  knowl- 
edge referred  to. 

If  the  circumferential  joints  of  a  boiler 
are  single  riveted,  the  longitudinal  joints 
should  be  double  riveted,  the  tension  be- 
ing twice  as  great  on  the  latter  joints. 

Will  our  readers  give  their  experience 
in  regard  to  the  first  question,  including 
full  details  of  boiler,  furnace  and  method 
of  operation? 


Cost   and  EfBciency  of  Electric   Power. 

1.  What  is  the  average  cost  of  an 
electrical  horse  power  per  year  of,  say, 
3,000  or   4,000   hours? 

2.  What  is  a  fair  average  estimate  of 
efficiency  of  the  eelctric  motor  in  deliver- 
ing from  prime  luover? 

3.  In  calculating  electrical  horse  power, 
is  the  746  watts  used  for  one  second  or 
one  minute  of  time,  as  for  the  steam  en- 
gine? 

Please    explain    these    matters,    if    I    am 
not    intruding   too   much    upon   your   valu- 
able time  in   aslting  that   much   of  you. 
B.  B.  D.,  ,  Ind. 

1.  The  cost  of  supplying  electricity 
varies  according  to  conditions.  In  a  table 
published  in  Suplee's  "Mechanical  Engi- 
neers' Reference  Book"  ($5),  the  cost  of 
electric  power  varies  from  0.4  cent  to  7.5 
cents  per  kilowatt-hour.  For  lighting  in 
a  small  works,  subject  to  varying  load, 
perhaps  3.6  per  kilowatt  hour  would  be  a 
reasonable  figure.  As  a  horse-power  is 
0.746  of  a  kilowatt,  the  cost  per  horse- 
power for  a  year  of  3,000  hours  would  be 
$80,   and  for  4,000   hours,   $107. 

2.  The  eflficiency  of  dynamos  varies 
from  70  to  96  per  cent.  Probably  the 
commercial  efficiency  when  the  plant  is 
running  near  full  capacity  will  be  some- 
where near  90  per  cent,  but  it  will  be  less 
as  the  load  on  the  machine  diminishes. 

3.  An  erg  is  approximately  the  work 
done  when  a  milligram  is  raised  one  cen- 
timeter. A  watt  is  equal  to  10,000,000  ergs 
of  work  done  per  second.  In  the  same 
units,  a  horse-power  is  equal  to  7,460,000,- 
000  ergs  per  second.  It  follows  that  746 
watts  equal  one  horse-power,  or  a  horse- 
power equals  0.746  kilowatt.  Likewise,  a 
horse-power  hour  equals  0.746  of  a  kilo- 
watt hour.  Each  unit  expresses  a  rate 
of  doing  work  and  the  ratio  of  tlie  rates 
for  the  same  work  performed  is  the  con- 
stant given.  In  Foster's  "E'ectrical  En- 
gineers' Pocket  Book"  ($5)  is  a  table  of 
equivalent  values  of  electrical  and  mechan- 
ical units,  which  states  that  a  Itilowatt 
equals  44,240  foot-pounds  per  minute,  and 


a  horse-power  equals  33,000  foot-pounds 
per  minute,  or  0.746  kilowatt.  Such  me- 
chanical engineers'  and  architects'  pocket 
books  as  Supplee's  and  Kidder's  make  se- 
rious errors  in  some  of  their  definitions 
of  electrical  units  and  equally  erroneous 
statements  of  the  relations  of  the  various 
units. 


Photometer  for  Testing  Electric  Street 
Lamps. 

Will  you  kindly  inform  me  where  I  can 
find  out  if  there  is  a  way  of  measuring 
or  testing  the  candle  power  of  arc  and  in- 
candescent electric  lights  while  the  lights 
are  working?  We  wish  to  see  if  we  are 
getting  our  full  candle  power,  and  will 
esteem  it  a  great  favor  if  you  will  give 
us   the   information. 

L.  R.  S.,  ,  Kan. 

Descriptions  and  illustrations  of  various 
photometers,  luminometers,  illuminome- 
ters,  etc.,  all  being  apparatus  for  measur- 
ing the  comparative  intensity  of  illumina- 
tion, will  be  found  in  Municipal,  Engi- 
neering, vol.  xxiii,  p.  106,  and  vol.  xxvl, 
pp.  257  and  323.  They  are  sold  by  some 
of  the  dealers  in  engineering  instruments, 
whose  names  will  be  found  in  the  "Busi- 
ness Directory,"  published  in  each  number 
of  Municipal  Engineering  under  the 
heading,  "Engineering  Instruments,"  par- 
ticularly W.  &  L.  E.  Gurley,  Troy,  N.  T. 
They  are  also  sold  by  the  dealers  in  elec- 
trical apparatus,  such  as  the  General  Elec- 
tric Co.,  the  Electric  Motor  and  Equip- 
ment Co.,  etc. 


Machines  for  Briquetting  Fuel. 

Can  you  give  us  any  information  in  re- 
gard to  machines  for  briquetting  coal  or 
coke,  or  can  you  refer  us  to  any  one  who 
makes  machinery  of  this  kind? 

W.   W.   B.,   Dubuque,   la. 

The  following  firms  manufacture  fuel 
briquetting  machines ;  Commercial  Arti- 
ficial Fuel  Co.,  Toledo,  O.  ;  Mashek  Engi- 
neering Co.,  141  Broadway,  New  York; 
National  Fuel  Briquette  Machine  Co.,  90 
West  street.  New  York  ;  Traylor  Engineer- 
ing Co.,  Allentown,  Pa.  ;  United  States 
Peat  Fuel  Co.,  Ft.  Dearborn  Bldg.,  Chi- 
cago ;  U.  S.  Rapid-Fire  Gun  and  Power 
Co.,  Derby,  Conn. 


Pump  for  Small  Quantities  of  Sewage. 

It  is  proposed  to  pump  sewage  amount- 
ing to  8,000  gallons  per  day,  present  flow, 
a  vertical  height  of  125  feet  (allowing 
for  friction  in  pipe  for  a  horizontal  dis- 
tance of  3,000  feet).  We  would  like  to 
find  the  most  economical  pump  to  install 
and  the  proper  size  for  the  receiving  well, 
allowing  for  an  ultimate  flow  of  25,000 
gallons  per  day.  It  is  intended  that  this 
sewage  be  pumped  into  an  S-inch  tile  pipe, 
which  is  part  of  an  old  system  already 
constructed. 

We    would    also    like    something    as    to 
methods    of    continuous    pumping,    so    that 
this    8-inch   pipe   would   not   be    taxed   be- 
yond its  capacity.  _ 
W.   C.   &  S.,  ,   N.   Y. 

An  S-inch  tile  pipe  laid  on  a  minimum 
gradient  of  1  in  400  will  carry  about  250 
gallons  a  minute,  running  full,  at  a  ve- 
locity   of   about    1.5    feet    a   second.      The 
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sewer  as  laid  will  probably  carry  more 
than  this  amount,  but  It  has  to  carry  also 
the  si'waKO  coming  Into  It  along  Its  course. 
The  pump  capacity  sliould  not  oxcoed  the 
capacity  remaining  in  the  recfivfr  jtlpe  to 
carry  the  pumped  sewage  According  to 
standard  methods  of  design  as  developed 
in  books  on  sewage,  the  capacity  of  the 
pump  may  therefore  bo  limited  to  about 
125  gallons  a  minute.  This  Is  probably 
about  five  times  thi-  maximum  rate  at 
which  the  sewage  will  come  to  the  pump 
when  the  system  Is  developed  to  the  ca- 
pacity of  23,000  gallons  a  day. 

A  rotary  pump,  self-priming,  would  be 
recommended  by  many,  using  electric 
power  if  possible,  and  automatic  devices 
for  starting  and  stopping  the  pump,  let- 
ting the  pump  work  intermittently,  the 
length  of  pumping  period  depending  upon 
the  size  of  tho  receiving  well. 

It  would  not  be  difficult  to  design  a  well 
for  the  full  capacity  of  the  system  which 
could  fill  up  during  a  certain  number  of 
hours  and  then  operate  the  pump  by  elec- 
tricity, steam,  gas  or  gasoline  during  cer- 
tain hours  of  the  day,  the  assumptions 
being  of  the  total  flow  during  the  day  and 
night,  the  maximum  flow  at  certain  hours 
of  the  day,  and  the  pump  capacity  (say 
125  gallons  a  minute),  and  the  quantity 
to  be  worked  out  being  the  size  of  the 
receiving  well.  The  number  of  hours  of 
operation  of  the  pump  would  depend  on 
the  amount  of  sewage  coming  to  it.  The 
pumping  might  be  done  at  night  and  then 
greater  capacity  of  pump  could  be  used 
because  the  high  level  sewer  would  not 
run  so  full  at  night.  The  receiving  well 
would  be  larger,  however,  on  account  of 
the  larger  flow  of  sewage  in  the  day  time. 

Careful  screening,  ample  opportunity 
for  cleaning  receiving  well,  pump  and 
pipes,  with  all  the  necessary  gates  and 
waste  ways,  must  be  provided. 

The  Intermittent  system  would  probably 
be  more  satisfying  than  any  attempt  at 
continuous  pumping. 

Have  our  readers  any  suggestions  to 
offer? 


Day'8  Work  on  Trench. 

I  would  ask  that  you  tell  me  what,  in 
your  opinion,  or  from  such  information 
you  have  pertinent  to  tlie  matter,  would 
be  the  average  daily  work,  in  cubic  yards, 
for  a  man  digging  a  trench,  two  to  three 
feet  wide  and  nine  feet  deep,  in  hard,  stiff 
material,  requiring  use  of  pick  to  dis- 
lodge it  before  material  can  be  shoveled. 
M.,  Paterson,  N.  J. 

In  vol.  xxl,  p.  406,  of  Municipal  En- 
gineering is  an  article  on  the  "Estimation 
of  the  Cost  of  Sewer  Construction,"  which 
goes  into  detail  regarding  all  the  items  of 
cost.     One  paragraph  reads  as  follows  : 

"In  good  work  an  average  one  day's 
work  of  ten  hours  will  be  required  to  ex- 
cavate and  refill,  carefully  tamping,  a 
trench  in  common  earth  S  feet  deep  and 
15  feet  In  length  for  6-Inch  pipe  ser\'ice  ; 
12  feet  for  8-Inch;  11  feet  for  10-Inch;  10 
feet   for    12-lnch;    8    feet   for    15-inch;    7.5 


feet  for  18-lnch;  6  feet  for  24-Inch;  4.5 
feet  for  36-Inch  pipe  sewers.  If  done  under 
strict  supervision,  while.  If  left  without 
Inspection  except  his  own  morals  to  guide 
him,  the  contractor  can  have  about  20  per 
cent  more  work  done  in  the  same  time." 
The  widths  of  trenches  at  bottom  are  6 
Inches  more  than  the  outer  diameters  of 
the  bell.s,  with  side  slopes  of  1  In  20,  and 
the  tamping  Is  done  In   6-Inch  layers. 

In  vol  xvlll  Is  a  table  giving  "Cost  of 
Laying  Vitrified  Pipe  Sewers  at  Various 
Depths,"  for  computing  which  an  aver- 
age day's  work  of  a  man  is  assumed  at 
11  cubic  yards  In  such  trench  work.  In 
this  case,  also,  the  material  Is  excavated 
and  refilled,  and  apparently  the  same 
capacity  per  man  is  assumed  for  both 
trenching  and   back   filling. 

From  McCulIough's  "Engineering 

Work  in  Towns  and  Small  Cities"  is  a 
table  from  which  a  rate  of  about  8  cubic 
yards  can  be  deduced  as  a  day's  work, 
digging  trench.  He  states  that  a  day's 
work  back  filling  Is  about  10  cubic  yards, 
with  pick  and  shovel.  Tougrh  c'ay  would 
reduce  the  day's  work  about  one-third, 
and  this  will  apply  to  all  the  figures  pre- 
ceding. 

At  Corning,  N.  Y.,  in  a  water  pipe 
trench  5  feet  deep  in  loamy  sand  and 
gravel,  one  man  excavated  6  cubic  yards 
in  10  hours  as  the  average  of  the  work. 
At   Rochester,   N.   Y.,   one  man  excavated 

8  cubic  yards  a  day,  and  back  filled  16 
cubic  yards  a  day  in  similar  material. 
Hard  clay  would  again  reduce  the  output 
per  man   by  about  one-third.     A   depth  of 

9  feet  would  also  increase  the  cost  some- 
what. 

From  the  above  figures  and  assump- 
tions it  may  be  concluded  that  one  man 
may  be  expected  to  average  from  5  to  6 
cubic  yards  a  day,  with  the  probabilities 
in  favor  of  the  lower  figure  in  hard,  stiff 
material.  To  attain  this  average,  his  rate 
while  actually  shoveling  must  be  mate- 
rially  greater. 

Will  our  readers  report  their  experi- 
ence in  this  line?  Contributions  to  our 
knowledge  of  the  details  of  this  subject 
are  very  much  needed. 


Garbage  Disposal  for  Small  City. 

We  are  in  want  of  some  information 
in  regard  to  methods  of  and  plant  for 
destruction  of  garbage.  Me  have  now 
only  about  3  or  4  tons  per  day  of  wet 
and  dry  to  dispose  of.  but  the  city  is 
growing.  We  are  hauling  garbage  about 
one  mile  from  the  city  and  dumping  It, 
with  our  own  carts  and  wagons.  The 
garbage  grround  produces  more  files  than 
the   entire   city. 

B.    G.    Fox,    M.    D.,    Health    Offlcer. 

Globe.    Ariz. 

Morse's  "Collection  .  and  Disposal  of 
Municipal  Waste"  ($5)  grlves  the  fullest 
treatment  of  the  subject  of  garbage  dis- 
posal. It  has  been  somewhat  difficult  to 
burn  the  smaller  quantities  of  garbage 
collected  In  small  cities,  but  Mr.  Morse 
has  descriptions  and  brief  references  to 
several    small    plants,    even    small    enough 
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to  be  portable.     And  there  is  a  new   one,       ble  for  the  same  reasons,  and  the  consult- 


which  has  a  test  of  a  couple  of  years,  but 
has  been  put  on  the  market  too  recently 
to  get  into  even  Mr.  Morse's  new  book. 
This  is  the  Thempson  crematory,  which 
is  built  by  the  Weber-Duller  Co.,  of  329 
Commercial  Bank  Building,  Houston, 
Texas,  and  660  Pacific  Electric  Building, 
Los  Angeles,  Cal.  Some  description  of 
the  furnace  will  be  found  in  the  January 
number  of  Municipal  Engineering,  vol. 
xxxviii.    p.    63. 


How  to  Procure  Good  Bridge  Plans. 

If  I  may  do  so  without  imposing  upon 
your  courtesy,  I  wish  to  again  make  use 
of  your  Question  Department.  And  I 
take  this  opportunity  to  express  my  ap- 
preciation of  the  valuable  information 
which  I  have  received  from  Municipal 
Engineering  heretofore  when  making 
similar    inquiries. 

We  have  a  bridge  which  is  old  and 
un.safe,  and  should  be  renewed.  Whether 
the  work  will  be  done  in  the  near  future 
or  not  is  a  different  question,  and  not 
for  me  to  decide.  But  I  wish  some  in- 
formation as  to  the  best  method  of  hand- 
ling the  matter  when  it  does  come  up. 
Before  my  appointment  as  city  engineer 
the  city  advertised  once  for  bids,  the 
bidders  to  furnish  plans  and  specifica- 
tions. This,  of  course,  was  not  very 
satisfactory,  as  each  bidder  was  bidding 
on  a  separate  set  of  plans,  and  there  was 
practically  no  competition.  The  old 
bridge  is  a  swing  bridge  about  140  feet 
long,  carrying  double  street  car  line  and 
driveway,  walks,  etc.  ;  is  on  our  princi- 
pal street,  and  crosses  Black  River,  which 
is  navigable  at  this  point.  It  is  too  light 
for  modern  conditions,  having  been  built 
twenty-six  years  ago,  and  has  deterio- 
rated a  good  deal  from  rust. 

I  am  not  a  bridge  engineer,  and  could 
not  undertake  to  prepare  detailed  plans 
and  specifications  for  a  bridge  of  this 
kind,  and  would  not  have  time  to  do  it 
in  connection  with  my  other  duties,  any- 
way. Under  such  circumstances,  what 
would  you  consider  the  best  method  of 
procedure :  To  hire  some  w-ell-known 
and  capable  bridge  engineer  or  engineer- 
ing company  to  prepare  detailed  plans, 
specifications,  estimates,  etc.,  the  city 
council  to  first  determine  the  general  di- 
mensions, approximate  amount  of  money 
to  be  expended,  etc.  ;  or  would  it  be  pos- 
sible and  practical  to  advertise  for  bids 
for  furnishing  such  plans,  specifications, 
etc.?  And  what  is  the  usual  charge  for 
such  work,  including  inspection  of  work, 
based  upon  percentage  of  cost  of  struc- 
ture? City  Engineer,  ,  Mich. 

The  method  of  advertising  for  bids 
on  a  bridge,  plans  to  be  furnished  by  the 
bidder,  is  a  bad  one,  because  it  really 
does  not  give  a  fair  basis  for  competi- 
tion. It  requires  a  competent  consulting 
engineer  to  insure  that  the  accepted  plan 
is  either  safe  or  economical.  To  the  en- 
gineer it  is  ob.iectionable  because  it  takes 
the  technical  work  out  of  his  hands  and 
puts  the  decision  of  the  engineering  mer- 
its of  structures  in  the  hands  of  men 
technically  ignorant,  unless,  as  is  very 
seldom  the  case,  the  consulting  engineer 
referred  to  is  employed  to  pass  upon  de- 
signs  and   bids. 

The    method    of   calling   for   plans    from 


ing  engineer  is  absolutely  necessary  if  the 
best  and  most  economical  design  is  to  be 
secured.  Men  of  all  grades  of  intelli- 
gence and  training  will  present  plans  and 
the  least  competent  man  will  most  prob- 
ably offer  his  plans  at  the  lowest  price. 
The  differences  in  price  will  be  consider- 
able, and  the  low  prices  will  be  attrac- 
tive to  a  council  committee  who  probably 
will  not  know  that  money  saved  in  pro- 
curing plans  may  be  lost  several  times 
over  from  the  errors  or  extravagances  of 
an  incompetent  designer.  An  architect- 
ural competition  is  based  upon  a  different 
principle,  for  in  such  a  case  the  compet- 
itors present  simply  sketches  showing  the 
general  features  of  their  designs,  and  the 
successful  competitor  is  given  the  work 
of  preparing  the  detailed  plans  and  speci- 
fications, and  the  fee  is  fixed,  so  that  it 
is  not  an  item  in  the  competition. 

If  the  structure  is  an  engineering  struc- 
ture only,  probably  the  best  results  will 
be  obtained  if  a  competent  designing  en- 
gineer is  employed  to  prepare  the  plans. 
He  can  be  selected  with  the  aid  of  the 
city  engineer  and  others  knowing  where 
to  find  experts  in  this  line,  as  readily  as 
the  consulting  engineer,  who  is  necessary 
for  good  results  in  the  other  two  cases, 
and  his  fees  would  not  be  greater  than 
those  of  the  competent  contestants  in  the 
competition,  so  that  this  method  will  save 
money  to  the  extent  of  the  consulting  en- 
gineer's fee,  as  well  as  secure  a  satisfac- 
tory result. 

If  architectural  or  peculiar  engineering 
features  are  involved,  it  would  seem  that 
a  competition  similar  to  an  architectural 
competition  might  be  held,  sketches  of 
the  archtectural  structure  and  of  the 
methods  of  solving  the  engineering  prob- 
lems being  presented,  and  the  successful 
competitor  being  given  the  contract  for 
preparing  the  detailed  plans  and  superin- 
tending   the    construction. 

In  this  sort  of  engineering  competition 
the  fee  for  preparing  the  plans  should  be 
fixed  beforehand,  just  as  it  is  in  an  ar- 
chitectural competition.  One  of  the  prin- 
cipal objections  to  engineering  competi- 
tions as  ordinarily  conducted  would  thus 
be  eliminated.  Unfortunately,  engineers 
are  not  united  upon  the  question  of  com- 
pensation for  their  professional  services, 
as  are  architects,  so  that  the  city  offi- 
cials must  fix  the  fees  for  the  work  with- 
out help  from  any  official  action  of  any 
body  of  engineers  of  national  prominence. 
It  is  customary  among  engineers,  and 
also  among  architects,  notwithstanding 
the  fixed  schedule  of  the  American  In- 
stitute of  Architects,  to  make  reductions 
in  percentage  charges  as  the  total  cost 
of  the  work  increases.  Thus,  according 
to  one  formulated  schedule,  the  whole  fee 
for  work  costing  less  than  $5,000  would 
be  10  per  cent,  of  which  one-half  would 
be  charged  for  the  detailed  plans  and 
specifications,  while  for  work  costing  $50,- 


engineers   in   a    competition    is   objectiona-000    to    $100,000    the    corresponding    per- 
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centage    would    tu-    .',   ami    J-'V^.      Tliesc   arc 
reasonabk-    fet-s    for    flr.st-class   service. 

It  will  be  possible,  under  the  expert 
gT.ildanre  of  the  enKlneer  thus  selected  for 
his  ability  and  lioru'sty,  to  provide  for 
the  proper  coiislcleratii>n  of  the  patented 
features  and  entire  structures  which 
sometimes  are  demanded  by  the  economic 
and  engrineerlng  features  of  the  problem. 
He  will  also  supervise  the  preparation  of 
the  shop  details,  which  are  best  left  to 
the  draftsmen  of  the  plant  securing  the 
contract,  since  the  methods  of  the  differ- 
ent companies  differ  so  much  that  one 
can  do  this  work  according  to  its  own 
methods  much  more  economically  than  if 
It  must  follow  those  of  some  other  de- 
signer. The  sufHciency  and  adaptability 
of  these  details  must,  of  course,  be  sat- 
isfactory to  the  original  designer  or  con- 
sulting engineer. 

Tliat  the  function  of  the  consulting  en- 
gineer is  unknown  to  many  city  officials 
is  shown  by  a  recent  occurrence.  A  cer- 
tain small  city  had  two  sets  of  plans  for 
a  sewer  system  which  it  had  paid  for 
some  ten  and  fifteen  years  ago,  but  had 
never  constructed  the  sewers.  Instead 
of  employing  the  original  designer  or 
other  competent  engineers  to  bring  their 
plans  down  to  date,  or  employing  a  con- 
sulting engineer  to  advise  them  as  to  the 
proper  mode  of  procedure  or  as  to  the 
sufficiency  of  the  existing  plans  and  the 
possibility  of  extending  them  to  fit  the 
enlarged  city,  the  city  officials,  in  their 
ignorance  of  the  most  economical  pro- 
cedure for  the  city,  as  well  as  of  the  cor- 
rect line  of  action  from  a  professional 
point  of  view,  advertised  for  engineers  to 
appear  in  person  at  the  city  hall  on  a 
certain  date  and  make  propositions  for 
preparing  plans.  The  mayor,  being  a 
physician,  it  might  have  been  assumed 
that  professional  ethics  would  have  some 
consideration,  but  his  ignorance  of  the 
engineering  profession  was  so  dense  that 
he  called  the  designers  of  sewer  systems 
architects. 

This  procedure  is  not  surprising,  for  it 
is  not  new.  but  there  responded  to  the 
invitation  to  give  time  and  money  to  the 
city  with  small  hope  of  return  some  ten 
or  twelve  engineers,  ranging  from  those 
of  highest  standing  down,  and  all  but 
three  were  willing  to  enter  into  a  com- 
petition in  which  price  for  the  service 
was  as  much  a  part  of  the  competition 
as  the  relative  standing  of  the  engineers. 
The  lottery  in  this  case  happened  to 
bring  a  good  result  for  the  city,  and  this 
will  encourage  other  cities  to  follow  the 
same  course  of  procedure.  For  the 
chance  in  this  lottery,  each  engineer  en- 
tering the  competition  was  willing  to 
throw  away  his  professional  character 
and  enter  the  race  on  a  business  basis 
solely.  The  result  is  an  Irretrievable  In- 
jury to  the  profession  at  large,  as  well  as 
to  every  engineer  engaged  in  the  contest. 
Such  competitions  have  been  engaged  in 
by    competent    engineers    before,    but    not 


with  .such  an  array  of  high-grade  talent, 
and  the  results  have  seldom  been  so  sat- 
isfactory, for  price  has  usually  had  more 
Influence    than    in    the    present    case. 

Mr.sK'iPAL  IC.NOi.NKEKi.N'o  has  done  Its 
full  share  of  preaching  on  the  subject  of 
professional  ethics,  and  is  ready  to  ac- 
knowledge the  futility  of  its  efforts  In 
this  direction  when  the  scramble  for  em- 
ployment leads  so  many  of  tho.se,  con- 
cerning whose  technical  ability  there  can 
be  no  question,  to  abandon  the  profes- 
sion to  its  fate  and  reduce  It  even  i^elow 
the  grade  of  the  average  bridge  li-ttlng. 
which  has  at  least  a  financial  standing 
due  to  the  great  manufacturing  plants 
owned   or   representeil    by   the   bidders. 

The  recommendations  made  at  the  Ije- 
ginning  stand,  however,  as  professional 
standards  recommended  by  engineers  not 
yet  surrenden-d  wholly  to  the  commer- 
cial spirit,  which  may  occasionally  be 
attained  when  a  city  happens  to  have  an 
engineer  with  some  sense  of  professional 
propriety  in  whom  it  has  enough  confi- 
dence   to    follow    his    recommendations. 


BnokN   on   .AMphalt    CoDNtructlon. 

I  am  employed  by  an  asphalt  company 
as  foreman  and  have  been  for  the  past 
few  years.  As  I  am  following  this  line 
of  business,  I  would  like  to  purchase  some 
books  that  would  be  of  benefit  to  me. 

a.    L..    Chicago.    111. 

liichardson's  "The  Modem  Asphalt 
Pavement"  ($3)  contains  the  fullest 
technical  discussion  of  the  manufacture 
of  asphalt  pavements  and  their  properties. 
It  is  particularly  authoritative  regarding 
Trinidad  asphalts  and  their  u.se. 

Peckhams  "Solid  Bitumens"  (Jo)  is 
the  latest  book,  and  covers  all  classes  of 
solid  bitumens,  but  with  particular  refer- 
ence to  those  that  can  be  used  in  asphalt 
pavements. 

Tillson's  "Pavements  and  Paving  Ma- 
terials" ($5),  Baker's  "lioads  and  Pave- 
ments" ($5)  and  Byrne's  "Highway  Con- 
struction" ($5)  have  excellent  chapters 
on  asphalt  pavements  and  their  com- 
parisons with  other  kinds  of  work. 


Asphalt  Cheml«t«. 

Please  give  me  the  names  of  leading 
asphalt  paving  experts  and  chemists  in 
Chicago.  I  have  heard  some  one  quoted 
frequentlv  as  having  a  great  reputation 
for  succe"ssfully  using  California  asphalt 
in    paving    mixtures.  

The  chemist  in  charge  of  the  Chicago 
municipal  asphalt  laboratory  is  L.  Kirsch- 
braun.  He  has  had  much  experience  in 
the  use  of  California  and  other  asphalts 
in  pavements  in  Omaha  and  Chicago,  in 
particular,  and  may  be  the  one  referred 
to.  Isaac  Van  Trump  is  the  head  of  the 
Chicago  branch  of  the  New  York  testing 
laboratory  of  Clifford  Richardson,  which 
seems  to  make  a  special  of  Trinidad  as- 
phalt, but  is  experienced  in  all  kinds. 

The  Chicago  manufacturers  of  asphalt 
mixtures  and  pavements  have  practical 
and    technical    experts    in    charge    of    their 
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work.  Their  names  will  be  found  in  the 
"Business  Directory"  published  in  each 
number  of  Municipal  Engineering,  un- 
der   the    various    "Asphalt"    headings. 


Dealers    in    Rock    Asphalt. 

Will  you  kindly  give  me  list  of  names 
of  firms  handling  rock  asphalt,  and  very 
greatly    oblige? 

E.  R.  W.,  ,  Mich. 

Foreign  rock  asphalts  are  handled  by 
the  Sicilian  Asphalt  Paving  Co.,  41  Park 
Row,  New  York  city,  and  Gabriel  & 
Schall,  205  Pearl  street,  New  York  city. 
American  rock  asphalts  are  handled  by 
the  Downard-Lester  Co.,  Ardmore,  Okla., 
and  the  Wadsworth  Stone  and  Paving 
Co.,    Pittsburg,    Pa. 


Forms  for  Daily  Force  and  Material  Reports. 

We  have  a  population  of  10.000.  I 
want  a  daily  street  foreman's  report  that 
is  simp'e  and  easily  kept  by  an  unedu- 
cated foreman  and  yet  one  that  is  com- 
prehensive. 

I  enclose  outlines  that  I  have  made 
out.  but  they  don't  Just  suit  me.  The 
quarry  report  fails  to  tell  how  far  per 
hour  the  wagons  travel.  I  have  never 
seen  just  what,  and  don't  know  exactly 
what,  I  want,  but  it  is  more  than  likely 
you  have  on  file  just  the  thing  I  am  look- 
ing for. 

I  want  weekly  and  monthly  reports 
deduced  from  the  daily.  Want  them  all 
in  pads  and  also  in  book  form  for  the 
office.  S.   H.  R.,   Winchester,   Ky. 

The   forms   referred    to   are   as    follows : 

DAILY  REPORT  OF  STREET  FOREMAN. 

Headings  of  Columns — 
Col.  1 — Laborers. 
Col.   2 — Rate  per  hour. 
Col.   3 — Cleaning  Ditches,  hours. 
Col.    4 — Flushing  Gutters,   hours. 
Col.    5 — Flushing   Sewers,   hours. 
Col.    6 — Filling  Ruts,    hours. 
Col.    7 — Cutting   Weeds,    hours. 
Col.   8 — Spreading  Macadam,   hours. 
Col.   9 — Rolling  Macadam,  hours. 
Col.   10 — Oiling  Streets,   hours. 
Col.    11 — Building   Culverts,    hours. 
Col.    12 — Scraping   Streets,   hours. 
Col.    13 — Repairing    and    Cleaning    Cul- 
verts,  hours. 
Col.    14 — Building  Bridges,   hours. 
Col.   1.5 — Repairing  Bridges,   hours. 
Cols.   16  to   22 — Materials  Used: 

16 — Cement.   Bags. 

17 — Sand,    Bushels. 

18— Stone,    Loads. 

19 — Dirt,    Loads. 

20 — *Tile,    Lin.    Feet. 

21 — Lumber,   Feet. 

22 — Brick. 
Col.   23 — Making  Crossings. 
Col.  24 — Street. 
Col.   25 — Remarks. 


♦Sizes  from  4  to  36  inches  are  specified 
in  column. 

DAILY    REPORT    FOR    THE    SOUTH    PARK 
QUARRY. 

Headings  of  Columns — 
Col.   1 — Laborers. 
Col.   2 — Rate  per  hour. 
Cols.   3   and   4 — Stripping: 

3 — Shoveling,    hours. 

4 — Picking,   hours. 
Cols.   5   to  9 — Quarrying: 

5 — Bar,   Pick  and   Shoveling,   hours. 

6 — Drilling,   hours. 

7 — Depth   in  Feet. 


8 — No.    of  Power. 

9 — Sticks  of  Dynamite. 
Col.  10 — Feeding  Crusher,  hours. 
Col.   11 — Engine  Men,  hours.    . 
Col.   12 — Dump  Men.  hours. 
Cols.  13  to  15 — Loads  at  Quarry: 

13 — Rock. 

14 — Spalls. 

15 — Dirt. 
Cols.  16  to  18 — Loads  to  City: 

16— Rock. 

17 — Spalls. 

18 — Dirt. 
Col.   1 — Teams. 
Col.    2 — Rate. 
Col.    3 — Hours. 

Col.  4 — No.  of  Loads  to  Dump. 
Col.  5 — No.  of  Loads  to  Crusher. 
Col.  6 — No.  of  Loads  to  City. 

The  above  forms  seem  to  be  sufficiently 
detailed  for  all  ordinary  purposes,  per- 
haps more  so  than  the  ordinary  "unedu- 
cated foreman"  will  be  able  to  handle. 
The  report  of  material  used  is  presum- 
ably not  divisible  among  the  various  la- 
borers whose  names  appear  in  the  first 
column  of  the  first  blank,  and  for  that 
reason,  as  well  as  because  all  the  items 
can  be  arranged  in  a  single  column  down 
the  left  hand  side  of  a  narrow  page,  with 
one  other  column  for  the  amounts  used 
to  be  entered,  it  would  be  easier  for  the 
"uneducated  foreman"  to  have  the  report 
of  material  used  on  a  separate  sheet  or 
on  the  back  of  the  report  of  labor. 

The  quarry  report  might  be  improved 
likewise  by  putting  all  the  reports  of  la- 
bor together,  and  putting  the  measure- 
ment of  work  done  and  materials  used 
and  product  in  a  separate  table,  either 
on  the  same  page  or  on  the  back  of  the 
sheet  or  on  a  separate  sheet,  as  is  most 
convenient.  If  a  column  is  added  to  the 
report  of  teams,  giving  room  for  state- 
ments of  place  from  which  load  is  taken, 
then  the  clerk  who  compiles  the  reports 
can  compute  the  distance  each  load  is 
hauled  and  the  total   for   the  day. 

Forms  in  use  by  others  will  be  found 
in  Municipal  Engineering,  vol.  xxx,  p. 
409,  in  an  article  on  "Loose  Leaf  System 
for  Field  Notes  and  Office  Records,"  also 
in  vol.  xxxvi,  p.  1,  in  an  article  on  "Cost 
Keeping  on  Municipal  Contract  Work." 
While  the  forms  given  in  these  articles 
will  not  suit  our  correspondent's  needs 
exactly,  he  can  get  some  help  from  the 
principles  developed.  Copies  of  these 
numbers  can  be  supplied  at  25  cents  each. 

Our  readers  are  invited  to  send  for 
publication  forms  for  reports  of  such 
work  which  they  have  found  convenient, 
both  daily  or  weekly  reports  and  weekly, 
monthly  or  annual  summaries  of  the  daily 
or  weekly  reports. 


Information   At)out   Motor  Driven   Railway 

Cars. 

I  shall  be  interested  to  learn  of  any 
literature  pertaining  to  the  use  of  gaso- 
line engines  in  the  propulsion  of  cars  for 
urban  and  interurban  use.  Any  informa- 
tion on  this  subject  will  be  appreciated. 
A.  W.  K.,  Harvey,   111. 

W.  R.   McKeen,  Jr.,   of  Omaha,   Neb.,   is 
probably  as   good  authority   on   this   sub- 
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Ject  as  any.  lie  will  dmilitloss  supply 
any  disired  litirature.  lie  has  a  good 
general  discussion  of  the  subject  In  the 
Proceedings  of  the  New  York  Jiallroad 
Club   for  April    19,    1907. 

W.  F.  Magrudor  has  a  paper  on  gas 
engines  In  railway  work  In  the  proceed- 
ings of  the  Central  Railway  Club  for 
Jan.    S.    1904. 

Philip  Dawson  has  an  article  on  the 
use  of  independent  motor  cars  on  railways 
In  the  Street  Railway  Journal  for  Nov. 
6,    1904. 

The  Union  Pacific  motors  arc  de- 
scribed In  the  Railway  Age.  March  10  ; 
the  Automobile,  April  1  ;  the  Railway 
Master  Mechanic,  August ;  Scientific 
American,  Aug.  26  ;  Railway  and  Engi- 
neering Review,  Oct.   7,   all   In   1905. 


Ordlnanco     Controllinij:    abatement    of    Nuis- 
ances and   A!t!«e!>8lng  Coot. 

Can  you  send  me  copy  of  ordinance 
providing  for  the  abating  of  nuisances 
by  the  city  and  assessing  of  special  tax 
bills  against  the  property  for  the  ex- 
pense of  such  work.  I  refer  particularly 
to  filling  stagnant  ponds,  removing  dirt, 
snow  and  other  obstructions  on  sidewalks. 
S.    W.    H.,    Clayton,    Mo. 

In  some  States  the  Board  of  Health 
has  charge  of  such  work,  in  others  the 
council  or  Board  of  Public  Works,  and  in 
others  the  one  or  the  other,  according  to 
the  nature  of  the  nuisance. 

The  following  paragraphs  from  the  or- 
dinances of  an  Ohio  city  seem  to  cover  the 
desired  points,  but  the  differences  in  State 
laws  must  be  considered  and  modifications 
must    be    made    in    accordance    therewith : 

1.  As  to  nuisances  on  private  prop- 
erty : 

All  cellars,  lots  and  parcels  of  land  in 
the  cit.v,  upon  or  in  which  pools  of  stag- 
nant water  may  stand  or  collect,  or  which 
may  be  moist  or  wet,  by  means  of  de- 
fective drainage  or  otherwise,  shall  be 
drained  or  sewered  by  the  person  own- 
ing, controlling  or  occupying  such  cellar, 
lot  or  parcel  of  land,  or  in  default  there- 
of, after  due  notice  so  to  do  by  the  chief 
of  police  or  health  officer,  the  same  may 
be  sewered  or  drained  by  the  city  at  the 
expense  of  such  owner,  controller  or  oc- 
cupant. 

Owner,  occupant,  lessee  or  other  per- 
son having  control  of  such  premises,  in 
addition  to  the  penalty  provided  in  this 
subdivision,  shall  be  liable  to  said  city 
for  the  cost  of  such  abatement  or  re- 
moval, to  be  recovered  in  a  civil  action 
before  any  justice  of  the  peace  in  the 
city,  or  other  court  having  jurisdiction 
thereof. 

2.  As    to    cleaning    sidewalks: 

Every  owner,  occupant  or  person  hav- 
ing charge  of  any  tenement,  building,  lot 
or  land  fronting  on  any  avenue,  street, 
alley  or  other  public  highway  of  the  city 
shall  clear  the  whole  sidewalk  in  front 
of  said  tenement,  building,  lot  or  land, 
of  snow  and  ice  before  9  o'clock  of  the 
forenoon  of  each  day ;  provided,  that  if 
the  sidewalk  in  front  of  said  tenement, 
building,  lot  or  land  is  not  flagged  or 
paved,  a  pathway  thereon  shall  be  cleared 
of  ice  and  snow  to  the  width  of  at  least 
five  feet ;  and  if  from  any  cause  it  shall 
be  impossible  to  remove  all  the  snow  and 
ice   which   may  adhere   to   such   sidewalk. 


then  every  such  owner,  occupant  or  p<'r- 
.Hon  having  charge  shall  cover  such  snow 
or  Ice  as  shall  so  r<-maln  with  such  coat- 
ing of  ashes,  sand  or  other  substance  as 
may  be  nec<!Ssary  to  rend<r  travel  safe 
and  convenient.  Every  own'-r,  occupant 
or  pi'rson  having  charge  of  any  tenement, 
building,  lot  or  land  fronting  upon  any 
avenue,  street,  alley  or  other  public  high- 
way of  the  city  shall  k<  ep  the  entire 
width  of  said  sidewalk,  from  curb  to  lot 
line,  free  and  clear  of  all  earth,  sand, 
brick,  stone,  rubbish,  dead  tries  and  dead 
V)ranches  of  trees  or  other  material  which 
from  any  cause  whatever  shall  have  ac- 
cumulated or  mav  accumulate  upon  said 
sldew.ilk  above  the  established  grade  of 
the  same,  and  shall  also  cut  and  remove 
from  the  sidewalk  between  the  lot  and 
curb  line  all  weeds,  grass  and  vegetable 
growths  that  arc  more  than  four  Inches 
in  height.  If  the  owner  of  any  building, 
lot  or  land  fails  to  comply  with  the  pro- 
visions of  this  ordinance,  then  the  Board 
of  Public  Service  may  remove  the  snow, 
ice,  earth,  sand,  brick,  stone,  rubbish,  dead 
trees  or  other  materials,  wf  eds,  grass  and 
vegetable  growths  from  the  sidewalk  in 
front  of  the  premises  of  such  owner,  and 
may  charge  the  expense  thereof  to  such 
owner,  and  if  upon  being  notified,  he  falls 
to  pay  the  city  the  amount  of  such  ex- 
pense, then  said  amount  may  be  certified 
by  the  proper  city  officer  to  the  county 
auditor,  and  the  same  shall  act  as  a  lien 
upon  the  property  of  such  owner,  and 
shall  be  collected  as  provided  for  in  the 
case   of   special   assessments. 

The  ordinance  in  a  Michigan  city  pro- 
vides that  if  the  owner  falls  to  remove 
the  obstructions  the  Board  of  Public 
Works  removes  them  and  collects  the 
cost  in  the  same  way  that  assessments 
for  sidewalk  repairs  are  collected. 

The  above  ordinances  are  rather  cum- 
bersome in  form  and  could  be  improved 
in  that  regard  at  the  same  time  that  they 
are  being  changed  to  suit  the  laws  In 
Missouri. 


Dangerous  Building:  Within  Fire  Limits. 

I  want  information  concerning  restric- 
tion and  removal  of  dangerous  buildings 
within  fire  limits. 

M.   S.   M.,   Madison,   Neb. 

Ordinances  In  Cincinnati,  O.,  and  Du- 
buque, la.,  are  quote  in  Municipal  En- 
gineering, vol.  xxxvil,  p.  IS 4,  and  ad- 
ditional information  is  there  given  about 
the  methods  in  Indianapolis,  Baltimore, 
Cleveland,  St.  Louis.  San  Francisco,  Chi- 
cago, Detroit,  New  Orleans,  Toronto, 
Wisconsin    cities,    and    Washington,    D.    C. 

The  city  of  Atlanta.  Ga.,  provides  that 
"whenever  any  frame  building  within  the 
fire  limits  shall  have  become  damaged 
by  fire  or  decay,  the  extent  of  which,  in 
the  judgment  of  the  Inspector  of  build- 
ings, exceeds  50  per  cent  of  the  value  of 
such  building,  it  shall  be  condemned  by 
the  Inspector  of  buildings,  and  It  shall 
be  unlawful  to  repair  the  same."  Pro- 
vision is  made  for  appeal  to  the  chief  of 
the  fire  department  and  the  city  engineer 
if  the  property  owner  is  not  satisfied 
with  the  decision  of  the  building  inspec- 
tor. 

Other  sections  provide  that  "every 
building  which  shall  appear  to  the  Inspec- 
tor to  be  especially  dangerous  in  case  of 
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fire,  by  reason  of  bad  condition  of  walls, 
overloaded  floors,  defective  construction, 
decay  or  other  causes,  shall  be  held  to  be 
unsafe ;  and  the  inspector  shall  notif  j'  the 
owner  to  cause  the  same  to  be  made 
safe  and  secure  or  taken  down  ;  and  when 
public  safety  requires  immediate  action, 
the  inspector  may  enter  upon  the  prem- 
ises, with  such  assistants  as  may  be  nec- 
essary, and  cause  the  said  structure  to 
be  secured  or  taken  down  without  delay, 
at  the  expense  of  such  owner  or  party 
Interested.  The  inspector  "shall  also  af- 
fix a  notice  of  the  dangerous  character  of 
the  structure  to  a  conspicuous  place  on 
the  exterior  wall  of  said  building ;  any 
person  removing  such  notice  so  affixed, 
shall  be  liable  to  a  fine  of  not  less  than 
$10,  nor  more  than  $50  for  each  and  every 
offense,  to  be  paid  into  the  treasury  of 
said  city.  The  owner  or  party  having  an 
interest  in  the  unsafe  building  or  struc- 
ture, being  notified  thereof  in  writing  by 
the  inspector,  shall  forfeit  and  pay  a  fine 
to  the  use  of  said  city  for  every  day's 
continuance  thereof  after  such  notice,  a 
sum  of  not  less  than  $10  nor  more  than 
$50. 

Another  section  names  the  trades 
which  shall  not  be  carried  on  in  buildings 
within  the  fire  limits,  and  the  conditions 
under  which,  only,  some  can  be  carried 
on. 

The  general  penalty  of  not  more  than 
$100  is  fixed  for  the  violation  of  any 
section    of    the    building    ordinance. 

These  provisons  seem  to  cover  all 
parts  of  the  question  as  completely  as 
any  ordinance  with  which  the  writer  is 
acquainted. 


City's  Right  to  Remove  Public  Nuisanee. 

The  case  of  Nerio  v.  Maestretti  (Cal.), 
98  P.  860  was  cited  in  the  legal  depart- 
ment of  the  Municipal  Engineering 
Magazine  in  deciding  that  "the  contin- 
ued occupation  by  one  of  a  portion  of  a 
public  street  by  maintaining  a  house 
thereon  is  a  continuance  of  a  nuisance 
created  by  the  obstruction  which  under 
civil  code  Sec  3490  can  not  by  lapse  of 
time  be  legalized,  and  the  public  officers 
charged  with  removing  obstructions  from 
streets  may  remove  the  same  on  the  re- 
fusal of  the  owner  to  do  so."  Please  give 
me  the  reasons  assigned  by  the  court 
in    the    determination    of    this    case. 

SUBSCRIBER,    ,    Ohio. 

In  this  case  plaintiffs  had  erected 
houses  upon  a  part  of  a  public  street  of 
the  city  and  county  of  San  Francisco.  . 
The  board  of  works  had  given  notice  to 
the  plaintiffs  to  remove  these  structures 
and  abate  the  nuisance  created  by  them. 
Upon  plaintiffs'  failure  and  refusal  to 
do  so  they  entered  and  proceeded  to  re- 
move the  obstructions.  Plaintiffs'  action 
was  to  enjoin  the  board  of  works  from 
alleged  unlawful  interference  with  their 
property. 

The  court  said  that  "under  the  laws 
of  the  state  of  California  the  board  of 
works  was  charged  with  the  duty  of  re- 
moving obstructions  from  the  public 
streets  of   the  city  and  county."   and   that 


the  appeal  was  entirely  without  merit. 
No  further  reasons  were  assigned,  but  an 
examination  of  the  Civil  Code  of  Cali- 
fornia shows  that  the  decision  is  wholly 
statutory.  Section  3479,  in  defining  a 
nuisance,  includes  any  "obstruction  to 
the  free  passage  or  use  of  property,  so 
as  to  *  *  *  unlawfully  obstruct  the 
free  passage  or  use,  in  the  customary 
manner  of  any  navigable  lake,  or  river, 
bay,  stream,  canal  or  basin,  or  any  park, 
square,    street    or    highway." 

The  court's  opinion  that  it  was  the  duty 
of  the  board  of  public  works  to  abate  the 
nuisance  is  undoubtedly  based  upon  sec- 
tion 3494  which,  says :  "A  public  nui- 
sance may  be  abated  by  any  public  body 
or  officer  authorized  thereto  by  law." 
The  board  of  public  works  would  have 
jurisdiction  over  the  streets  in  the  exer- 
cise of  their  powers  and  duties  under 
the   California   statutes. 

The  court's  opinion  that  a  nuisance 
could  not  be  legalized  by  a  continuous 
occupation  was  based  upon  section  3490, 
which  says  :  "No  lapse  of  time  can  legal- 
ize a  public  nuisance,  amounting  to  an 
actual    obstruction    of   a   public    right." 


Simple  Tests  of  Cement. 

Will  you  be  kind  enough  to  inform  me 
of  some  simple  formula  for  testing  ce- 
ment without  a  chemical  analysis  being 
made? 

J.     F.     Noll,    Harrisonburg,     Va. 

A  chemical  examination  is  seldom  nec- 
essary for  testing  cement.  No  one  who 
is  not  prepared  for  full  testing  and  ex- 
amination of  cement  or  for  paying  an 
established  laboratory  for  that  work 
should  attempt  to  use  a  cement  which 
has  not  yet  proved  its  quality.  Every 
one  should  make  at  least  the  rough  tests 
for  the  condition  of  the  cement  delivered, 
no  matter  what  the  excellence  of  the 
reputation  of  the  cement  may  be.  There 
are  accidents  which  may  happen  to  the 
cement  on  the  way  from  the  factory,  sub- 
stitutions and  mixtures  which  can  be  de- 
tected by  some  of  the  short  tests  and 
which  may  be  injurious  to  the  work  if 
they  are  not  detected  in  time. 

Such  tests,  as  well  as  the  standard  de- 
tailed tests  and  examinations  are  given 
in  the  Hand  Book  for  Cement  Users  ($3). 
They  will  also  be  found  in  the  following 
numbers  of  Municipal  Engineering  and 
others:  Vol.  xxxiv,  p.  233;  xxxiii,  p. 
415  ;  xxvili,  p.  458.  These  numbers  can 
be    supplied    for    2  5    cents    each. 


Material   for  City  Beautiful   Campaign. 

Will  you  send  me  literature  or  any  in- 
formation you  may  have  relative  to  the 
"beautv  campaign"  carried  on  in  Day- 
ton, O.,  by  the  National  Cash  Register 
Company? 

Any  descriptions  of  what  was  accom- 
plished there  in  improving  the  yards, 
gardens  and  general  appearance  of  the 
city,  or  any  account  of  similar  work  done 
elsewhere,  will  be  greatly  appreciated. 
E.   V.    P.,    Spokane,    Wash. 

The  National  Cash  Register  Company 
has   published  much   material   of  this   sort 
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some  of  wliifli  can  doubtless  be  obtained 
upon  application  to  Its  office  in  Dayton, 
O.,  together  with  references  to  many 
iiiapazine    articles    concerning    Its    work. 

lUtenncf  should  be  made  to  the  stand- 
ard Indexes  to  periodical  literature,  such 
as  Poole's  Index,  which  can  be  consulted 
at  almost  any  public  library,  for  names 
and  dates  of  articles  upon  the  work  done 
in   other   places. 

There  are  many  special  publications  by 
city  organizations  and  by  architects, 
showing  what  has  been  planned  by  the 
oitles.  Charles  Mulford  Robinson.  Roch- 
ester. N.  Y..  and  John  Nolen.  Cambridge, 
Mass.,  are  two  who  have  prepared  the 
largest  numbt-rs  of  such  reports.  Doubt- 
less some  of  them  can  be  obtained  from 
them   by  correspondence. 

Among  Mr  .  Robinson's  reports  are 
those  on  San  Jose,  Oakland,  and  Los  An- 
geles, Cal.  :  Denver,  Col.  ;  Cedar  Rapids, 
Iowa  ;  Ft.  Wayne,  Ind.,  and  Ridgewood, 
N.    J. 

Mr.  Xolen  has  reported  upon  San  Diego, 
Cal.  :    Reading.   Pa.,  and  several   others. 

Kelsey  and  Guild  of  Boston,  Mass., 
have  reported  on  Greenville  and  Colum- 
bia.  S.   C. 

D.    H.    Burnham,    Chicago,    III.,    has    re- 


porteil  aliiii.'  and  with  others  on  Wash- 
ington, C7ilcago.  Cleveland,  San  Fran- 
cisco and  others. 

The  Civic  League  of  St.  Louis,  Mo., 
has  published  a  number  of  books  and 
pamphlets  on  eity  plan,  playgrounils,  bill- 
board advertising,  the  smoke  nul.sance, 
city    lighting,    etc. 

Hartford,  Conn.,  Municipal  Art  So- 
ciety. New  Yr»rk  City  Art  Commission. 
New  York  Municipal  Art  i^oclety,  Ameri- 
can <'lvic  Association,  with  head«|uarters 
in  Washington,  D.  C.  ;  the  National  Mu- 
nicipal League,  North  American  Build- 
ing, Philadelphia,  Pa.,  are  organizations 
witli  publications  upon  all  phases  of  the 
Muestion   of   making   the   city   beautiful. 

Philadelphia,  Pittsburg,  Indianapolis, 
Memphis,  St.  Paul,  Madison.  Wis.  ;  Spo- 
kane. Louisville,  Boston,  Buffalo,  Mon- 
treal, Seattle,  Harrisburg,  Ottawa,  De- 
troit, Baltimore,  Columbus,  O.  ;  Colorado 
Springs,  Syracuse,  Kansas  City,  Minne- 
apolis, Duluth,  Springfield,  Mass.  ;  Ogdens- 
burg.  New  Orleans,  Atlantic  City,  Provi- 
dence are  other  cities,  large  and  small, 
which  have  more  or  less  elaborate  plans 
concerning  which  more  or  less  has  been 
published,  some  of  them  having  made  a 
good   start   in    the   construction. 


FROM  WORKERS  IN 
THE  FIELD 

Practical  Points  from  Practical  People. 


Contributions  to  this  Department  are  invited.  Give  from  your  experience  for  the  benefit  of 
others.  No  matter  about  the  style  of  the  composition,  the  fact  is  what  Is  wanted.  Use  the  Ques- 
tion Department  for  what  you  want  to  know;  use  this  Department  for  what  you  can  tell  others. 


Kfl'ert     of     l.viiKth     and     IrreKiilar     I'roiile    on 

Suction  Line  of   I'linips. 
To  the  Editor  of  Municipal  E.vgixeering  : 

Sir — A  suggestion  on  "Effect  of  Length 
and  Irregular  Profile  on  Suction  Line  of 
Pump,"  on  p.  1S2  of  Question  Depart- 
ment  for   March. 

Referring  to  the  editor's  figures,  which 
I  have  checked  and  endorse.  I  will  offer 
for  consideration  the  following  further 
analysis:  The  two  downward  legs  of  the 
siphon  aggregate  not  more  than  five  feet. 
These  being  on  grade  sufficient  to  carry 
the  required  amount  of  water  down  their 
slope  at  much  less  than  the  full  pipe,  so 
soon  as  sufficient  air  is  accumulated  to  fill 
the  top  of  the  down  leg  of  pipe  the  water 
will  run  as  a  stream  in  the  bottom,  sus- 
tained by  the  friction  of  its  speed,  as  in 
any  stream,  and  the  effect  which  was  real- 
ized when  the  pipe  was  full,  of  this  leg 
of  pipe  acting  as  a  counterpoise  against  so 


iiiu.  li  i,{  tile  rising  leg  i,t  ilie  .'^iphon.  i.s 
lost.  The  total  rises  in  the  pipe,  therefore, 
must  be  sustained  by  suction  at  the  pump 
(atmospheric  pressure).  The  rises  aggre- 
gate six  feet  about.  This  added  to  the 
nine  feet  of  frictional.  etc.,  resistances 
makes  a  total  of  about  fifteen  feet  that 
must  be  sustained  at  the  pump.  Add  to 
this,  as  stated.  50  per  cent  increa.sed  re- 
sistance with  age.  or.  say.  five  feet,  we  now 
have  a  total  of  twenty  feet  as  the  limit 
of  resistance,  which  is  still  an  easy  prop- 
osition when  the  pump  is  filled  with  water. 
As,  then,  tliese  summits  are  safely  be- 
low the  possibility  of  forming  an  actual 
air  leak  and  the  question  is  to  handle 
the  accumulated  air  to  save  the  pump  from 
shock  and  unpriming.  allow  me  to  suggest 
the  feasibility,  and  as  the  summits  are 
quite  distant,  the  probable  great  conven- 
ience of  having  some  adopted  form  of 
standpipe   and   good    suction    pump   in    the 
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line  at  the  pump  house  for  extracting  what 
free  air  may  come.  This  would  take  care 
of  not  only  the  accumulation  drawn  from 
the  summits  from  time  to  time,  but  also 
of  any  further  air  occluded  during  the  long 
passage  from  there  to  the  pump,  and  in- 
sure the  pump  solid  water. 

C.   E.   v..    East  Palestine,    O. 


Large  Water  Tanks. 

In  reply  to  the  inquiry  in  the  February 
number  of  Municipal  Engineering,  vol. 
xxxviii,  p.  112,  for  the  location  of  very 
large  water  tanks,  the  following  informa- 
tion   has    been    gathered : 

Simpson  Brothers  Corporation,  Boston, 
Mass.,  send  data  for  a  reinforced  concrete 
reservoir  at  Waltham,  Mass.,  Bertram 
Brewer,  City  Engineer,  stating  that  the 
inside  height  of  the  reservoir  is  40  feet, 
the  diameter  is  100  feet,  the  walls  at  the 
base  are  18  inches  thick  and  at  the  top 
12  inches,  and  the  capacity  is  over  2,000,- 
000  gallons.  It  was  constructed  in  1908, 
has  had  no  repairs  and  is  in  perfect  con- 
dition. 

A  9,000,000  gallon  tank,  321  feet  square 
and  16  feet  deep,  top  110  feet  above 
ground,  supported  on  81  steel  columns,  is 
proposed  for  the  city  of  Calcutta,  India, 
but  not  yet  built. 


Large  tanks  supported  on  towers  which 
are  in  successful  use  are  the  300,000  gal- 
lon tank  in  Ft.  Snelling,  Minn.,  131  feet 
high;  the  200,000  gallon  tank  at  Louis- 
ville, Ky.,  220  feet  high;  the  185,000  gal- 
lon tank  at  Vineland,  N.  J.,  120  feet  high. 


Electrically  Driven  Pumps  for  Water  Works. 

To  the  Editor  of  Municipal  Engineering: 

Sir :       In    regard    to    the    feasibility    of 

electrically  driven  pumps,  I  would  say  in 

answer  to  P.,  ,  Mich.,  on  p.   185,  of 

the  March  number,  that  the  maximum  ef- 
ficiency and  economy  can  be  derived  from 
direct   connected   pumping   machines. 

A  volute  pump,  having  synchronous  mo- 
tion, 25  cycle  alternating  current,  is  sim- 
ple, durable  and  highly  efficient.  There 
are  several  such  built  in  this  country,  fore- 
most among  which  are  the  Allis-Chalmers 
and  other  reliable  types.  I  have  found 
much  reliability  in  the  Worthington 
pumps,  built  by  Henry  R.  Worthington 
Company.  Philadelphia,  Pa.  I  have  in- 
stalled these  for  displacing  steam  pumps, 
with  2,200  to  4,000  volts  and  as  low  as 
220  volts  for  effecting  reduction  of  oper- 
ating costs  over  that  of  steam  systems. 
WM.    P.   SLIFER, 

Pittsbui-g,  Pa. 
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Boston's  Mayor  Asks  Help— Testing  Meters — Taxing  City  Property— Street 
Railway  Assessment— Foreign  Cement  Trade— Rapid  Transit  in  New  York 
—  Ohio  Sewage  Purification — Hassachusetts  Municipal  Reports — Police 
Department  Methods — Sewage  Disposal  for  New  York — Highway  Bridges 


Boston's   New   Mayor   to   the   Bureau   of   Mu- 
nicipal Research. 

The  new  Mayor  of  Boston  under  the 
new  charter  recognizes  the  good  work  of 
the  Bureau  of  Municipal  Research  in  New 
York  by   the   following  letter : 

As  you  are  probably  aware,  the  city  of 
Boston  has  just  entered  upon  its  first  ad- 
ministration under  an  amended  city  char- 
ter and  a  four  year  mayoralty  term ;  a 
great  deal  of  reorganization  and  readjust- 
ment seems  to  be  necessary  or  advisable. 
I  think  that  our  city  officials,  as  well  as 
our  citizens  generally,  realize  the  im- 
portance of  making  the  first  steps  now  to 
be  taken  of  a  sound  and  constructive  char- 
acter, to  the  end  that  the  different  de- 
partments and  authorities  of  our  city  gov- 
ernment may  be  able  to  co-operate  har- 
moniously toward  securing  a  better  and 
more  efficiently  governed  Boston  which  we 
are  all   aiming  for. 

As  mayor  of  the  city  I  should  like  very 
much  to  have  an  opportunity  for  a  con- 


ference with  one  of  the  directors  of  the 
Bureau  of  Municipal  Research  as  soon  as 
possible,  as  to  the  experience  of  your  Bu- 
reau in  analyzing  the  elements  of  similar 
municipal  problems  in  New  York  and 
other  cities  ;  I  would  like  more  especially 
to  be  fully  informed  as  to  the  construc- 
tive measures  and  methods  that  are  being 
installed  and  tested  under  the  advice  of 
your  Bureau  in  other  cities. 

Would  it  be  possible  for  one  of  your  di- 
rectors to  come  to  Boston  for  this  pur- 
pose, preferably  on  Tuesday,  March  15th, 
for  a  conference  with  me,  at  which  city 
officials  and  city  books  could  be  within 
easy  access?  I  should  expect  to  reim- 
burse your  Bureau  for  such  charges  as 
may  be  necessary  for  this  purpose,  and 
can  assure  you  that  Boston's  officials 
would  appreciate  such  co-operation  as  you 
may  nd   it  possible   to  give. 

In  case  of  your  acceptance  of  this  in- 
vitation, I  trust  that  it  may  be  possible 
for  your  representative  to  devote  at  least 
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two    days    in    Boston    to    conferences    and 
explanations   which   I   will   arrange. 


Proposed    New    Jersey    Law    GnvernInK   Tests 
uf  IJirht   Mftfrs. 

A  bill  was  introduced  in  the  Now  Jer- 
sey legislature,  March  7,  which  would  give 
the  governing  body  of  any  city  in  New 
Jersey  authority  to  appoint  an  inspector 
or  Inspectors  of  gas  and  electric  meters, 
whose  duty  it  will  be  to  examine,  prove 
and  ascertain  the  accuracy  of  any  and 
all  gas  and  electric  meters  used  for  meas- 
uring or  ascertaining  the  quantity  of  il- 
luminating or  fuel  gas  or  electricity  fur- 
nished by  any  corporation.  The  bill  pro- 
vides that  any  consumer  of  gas  or  elec- 
tricity may  request  an  inspector  in  writ- 
ing to  inspect  the  meter,  but  before  hav- 
ing this  done  the  applicant  must  deposit 
&  fee,  to  be  uniform  in  each  case,  the 
amount  of  which  shall  be  taxed  by  the 
governing  body.  If.  on  examination,  the 
meter  shall  be  found  to  be  five  or  more  per 
cent,  defective  or  incorrect,  the  inspector 
shall  order  the  corporation  forthwith  to 
remove  the  meter  and  place  instead  there- 
of a  correct  measuring  device.  The  ex- 
pense of  such  inspection  and  test  shall  be 
borne  by  the  corporation  if  the  meter  is 
found  defective.  In  case  tlie  meter  is 
found  correct,  the  cost  of  the  test  shall 
be  paid  by  the  consumer.  The  inspectors 
are  required  to  malie  periodical  tests  to 
ascertain  the  quality  of  the  illuminating 
gas  and  the  record  of  the  result  of  such 
test  must  be  filed,  and  be  open  to  public 
inspection.  In  the  event  of  a  public  util- 
ity commission  law  being  enacted  to  in- 
•clude  work  similar  to  that  provided  in 
this  bill,  the  passage  of  the  measure  will 
not  be  pressed. 


Bill  to  Tax  Municipal  Real   Estate  in   Other 
Taxing  Districts. 

A  bill  was  introduced  in  the  New  Jer- 
sey legislature,  March  7,  which  provides 
that  the  real  estate  of  the  counties  and 
municipalities  of  the  state,  used  for  the 
purpose  of  public  water  supply,  shall  be 
subject  to  taxation  by  the  taxing  district 
in  which  it  is  located.  The  bill  differs 
from  the  Wright  law  of  1906,  which  was 
declared  unconstitutional  by  the  supreme 
court,  in  that  it  calls  for  taxation  on  mu- 
nicipal property  used  for  water  supply 
purposes.  The  Wright  law  would  have 
taxed  all  municipal  property,  whether  used 
or  unused,  or  whatever  the  usage. 


Th©  Cement  Trade  with  Foreign  Countries. 

The  imports  of  foreign  cements  into  the 
United  States  have  been  dropping  off  at 
a  verj'  rapid  rate  in  the  past  two  years. 
In  1907  they  were  2,111,819  barrels  of 
380  pounds,  somewhat  more  than  for  a 
few  previous  years,  but  in  1908  they 
dropped  to  883,418  barrels,  and  in  1909 
to  454,510  barrels,  the  lowest  figure  in 
the   published   history   of  the   industry. 

The  decrease  in  imports  has  been  most 
pronounced  In  the  trade  with  Great  Brit- 


ain, from  which  we  Imported  only  one- 
twentieth  as  much  last  year  as  in  1907  ; 
Belgium,  which  is  reduced  to  one-fifth 
In  the  three  years ;  Germany,  reduced  to 
one-fourth.  The  imports  from  France  re- 
main steadily  about  40.000  barrels  a  year. 
The  Imports  from  Canada  are  fifty  times 
as  much  as  in  1907.  now  amounting  to 
about   500,000   barrels  a   year. 

The  exports  of  cement  seem  to  have 
Increased  from  900,550  barrels  in  1907. 
and  846,785  in  1908,  to  1,056,922  in  1909. 
but  when  the  exports  to  Panama  are  de- 
ducted as  being  hardly  foreign  trade,  the 
exports  have  really  diminished  aijout  200.- 
000  barrels  in  the  three  years,  for  in 
1907  Panama  took  only  82.569  barrels, 
and  75,666  in  1908,  while  the  consump- 
tion on  the  canal  in  1909  Jumped  to  438.- 
876  barre!s.  as  shown  by  tho  custom 
house  records.  Three-fourths  of  the  last 
named  amount  was  imported  in  the  last 
six    months   of   the   year. 


Street  Railway  Must  Pay  Paving  Assessment. 

The  Mississippi  supreme  court  declared 
invalid.  March  14.  the  exemption  from  the 
expense  of  street  paving  claimed  by  the 
Jackson  Electric  Hallway  Company.  Jus- 
tice Mayes,  who  handed  down  the  opinion, 
liolds  that  the  aldermanic  body  has  no 
right  to  sign  away  an  exemption  of  this 
nature. 


History  of  Rapid  Transit   in  New  York  City. 

The  Public  Service  Commission  for  New 
York  City  has  printed  separately  Appen- 
dix A  of  its  report  for  1909,  giving  a  his- 
tory and  description  of  rapid  transit  routes 
in  New  York  City  adopted  under  the  rapid 
transit  act.  embracing  routes  constructed, 
under  construction  and  validated  for  con- 
struction, together  with  a  map  of  each 
route  and  a  combination  map  showing  all 
such  routes,  also  routes  laid  out  but  not 
validated  as  yet. 


Sewage  Purification  and  Stream  Pollution  In 
Ohio. 

The  quarterly  bulletin  of  the  Ohio  State 
Board  of  Health  for  the  last  quarter  of 
1909  contains  a  preliminary  report  on  an 
investigation  of  the  condition  of  the  Ohio 
river  as  regards  pollution  and  its  effects, 
made  by  Burgess.  Kimberly  &  Long,  con- 
sulting engineers  at  Columbus.  O.,  for  the 
Ohio  River  Sanitary  Commission. 

The  conclusion  reached  is  that  the  river 
at  no  point  is  safe  and  satisfactory  in  Its 
raw  state  for  drinking  purposes,  and  that 
filtration  only  will  purify  it  beyond  ques- 
tion. 

The  bulletin  also  contains  a  report  of 
an  investigation  of  the  efficiency  of  the 
Da>-ton  electrolytic  cell  for  the  disinfec- 
tion of  water  and  sewage,  made  In  the 
Boards  laboratories.  The  cell  is  made  to 
produce  a  weak  solution  of  sodium  hv-po- 
chlorite  for  laundry  purposes  and  the  tests 
were  made  at  the  request  of  the  secretary 
of    the    Board    to    determine    whether    it 
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would  be  efficient  for  sterilizing  water 
and  sewage.  The  conclusion  is  that  it 
does  not  equal  in  economy  the  use  of 
chloride  of  lime  for  the  same  purpose 
where  it  is  possible  to  use  that  chemical. 


Uniform  Municipal  Reports  in  Massachusetts. 

The  Bureau  of  Statistics  of  Massachu- 
setts, Charles  P.  Gettemy,  director,  has 
issued  Municipal  Bulletin  No.  1  in  accord- 
ance with  an  act  of  the  last  legislature 
whereby  the  duty  is  imposed  on  him  of 
prescribing  forms  or  schedules  for  uni- 
form annual  returns,  giving  detailed  clas- 
sified receipts  and  payments,  debts,  as- 
sets and  liabilities  for  cities  and  towns. 

The  bulletin  follows  the  statutes  which 
have  been  passed  from  time  to  time  re- 
garding the  legitimate  operations  of  mu- 
nicipalities, and  thoroughly  analyzes  and 
classifies  them,  with  references  to  act  and 
section.  With  each  item  is  given  an  ex- 
planation of  the  entries  which  must  be 
made  under  it,  so  that  the  municipal  ac- 
counting officer  can  find  out  exactly  where 
to  put  every  sum  representing  a  receipt 
or  expenditure,  and  just  how  to  make  the 
balance  sheet  for  his  corporation. 

The  bulletin  is  an  excellent  text  book 
on  municipal  accounting,  even  if  its  forms 
are  restricted  to  those  in  use  in  Massa- 
chusetts. 


Sewage  Disposal  for  New  York  Cit.v. 

The  Metropolitan  Sewerage  Commission 
of  New  York  has  published  a  "Digest  of 
Data  Collected  Before  the  Year  1908," 
and  a  preliminary  report,  dated  March  1, 
1910,  in  which  it  gives  a  brief  statement 
of  the  progress  of  the  work,  the  program 
followed  and  the  conditions  found.  It  rec- 
ommends an  interstate  commission  estab- 
lished by  the  coordinate  action  of  the 
legislatures  of  New  York  and  New  Jersey, 
confirmed  by  the  U.  S.  Congress,  which 
shall  have  control  of  the  problems,  which 
are  now  rapidly  becoming  serious. 

The  report  answers  the  specific  ques- 
tions asked  by  the  legislature,  to  the  ef- 
fect that  the  problem  is  too  large  for  the 


80  or  more  municipalities  interested  to 
take  care  of  by  any  attempt  to  procure 
an  inter-city  agreement ;  that  sedimenta- 
tion, screening,  filtration  and  sterilization 
and  their  modifications  are  the  methods  of 
purification  most  worthy  of  consideration  ; 
that  a  sewerage  district  of  about  700 
square  miles,  half  in  each  state,  would  be 
required  to  cover  all  the  problems  of  con- 
servancy of  the  sanitary  condition  of  the 
harbor ;  and  that  the  best  system  of  ad- 
ministrative control  would  be  the  inter- 
state sewerage  commission. 

The  recommendations  are  a  commission 
of  the  city  of  New  York,  or  the  state,  to 
which  all  questions  of  sewerage  in  the 
New  York  part  of  the  district  must  be 
referred,  for  treatment  of  the  New  York 
problems  until  such  time  as  the  co-opera- 
tion of  New  Jersey  can  be  secured. 


3Iodern    Highway    Bridges. 

The  Illinois  State  Highway  Commission, 
A.  N.  Johnson,  state  engineer,  has  pub- 
lished a  pamphlet  on  "Modern  Bridges 
for  Illinois  Highways,"  which  gives  infor- 
mation about  tlie  work  of  the  commission 
in  giving  free  advice  on  formal  request  of 
county,  municipal  and  township  authori- 
ties, and  instructions  as  to  the  procedure 
to  be  followed  to  secure  this  advice.  The 
booklet  also  contains  26  plates  of  photo- 
graphs, with  instructions,  showing  poor 
methods  of  construction  and  the  better 
methods  which   should  replace   them. 


Police  Department  Blethods. 

The  business  methods  of  New  York 
City's  police  department  are  the  subject  of 
a  212-page  publication  of  the  Bureau  of 
Municipal  Research,  price  $1.  It  contains 
a  critical  study  and  constructive  sugges- 
tions pertaining  to  administrative  and  ac- 
counting methods  of  the  Bureau  of  Re- 
pairs and  Supplies,  based  upon  an  inquiry 
requested  by  Police  Commissioner  Bing- 
ham in  July,  1908,  and  pur.sued  from 
August,  1908,  to  April,  1909,  with  the 
co-operation  of  Wm.  T.  Baker,  then  first 
deputy   and   now   police  commissioner. 


OR^OANIZATIONi 
AND   INDlVIDUALi 

Government  Testing  Laboratory— Technical   Schools— Civil  Service— Stand- 
ardizing Paving  Specifications— Technical  fleetings— Personal  Notes 


Government   Tests   of    Fuels,    Structural    Ma- 
terials  and   Mine   Accidents. 

At  the. regular  monthly  meeting  of  the 
Engineers'  Society  of  Western  Pennsyl- 
vania, Feb.  15,  Elmer  K.  Hiles  was  re- 
elected secretary  for  the  ensuing  year. 


A  paper  on  "The  Government  Testing 
Station  in  Pittsburg"  was  presented  by 
Mr.  J.  C.  Roberts,  assistant  chief  engi- 
neer, Technologic  Branch,  U.  S.  Geological 
Survey.  Lantern  slides  were  shown,  illus- 
trating  apparatus    in   use   at   the    station, 
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and  a  very  illiiinlnatit)^  description  of  the 
work  aeeoniplished.  as  well  as  that  to  be 
taken  up  In  connection  with  the  testlnK  of 
structural  materials,  fuels  and  the  causes 
and  prevention  of  mine  accidents  was 
given. 

Up  to  the  present  time  the  work  with 
structural  materials  has  been  confined  to 
reinforced  concrete  and  the  constituent 
material  of  concrete,  and  to  the  testing 
of  various  clay  products  In  the  Clay  Pro- 
ducts  Hureau. 

Durlns  1910  It  Is  expected  that  a  10,- 
000. 000-pound  testing:  machine  will  be  in- 
stalled, capable  of  testing  GTi-foot  full-size 
section  columns,  etc. 

In  tlie  fuel  investigations,  most  of  the 
coals  from  the  various  districts  have  been 
tested  under  boilers  and  in  gas  producers, 
and  various  liciuid  fuels  have  been  inves- 
tigated. Much  work  has  been  done  with 
briquettlng  coals.  Investigations  have 
been  made  along  the  line  of  the  waste  of 
coal,  the  conser\-ative  estimate  Ijeing  made 
that  JOO.000.000  tons  of  coal  are  wasted 
annually  by  being  thrown  on  the  culm 
banks,  or  left  in  the  mine  in  pillars  and 
otherwise.  The  gas  producer  investiga- 
tions have  demonstrated  that  highly  effi- 
cient results  can  be  obtained  witli  ttie  roof 
coal,  bone  coal,  etc..  that  is  usually  wast- 
ed. When  firing  the  producer  with  waslier 
refuse,  carrying  68  per  cent  ash.  full  load 
has  been  carried  on  the  gas  engine. 

Much  work  has  been  accomplished  in 
connection  with  the  investigations  of  the 
causes  and  prevention  of  mine  accidents. 
The  loss  of  3.000  to  4.0i(0  live^  yearly  in 
tlie  United  States  indicates  tlie  importance 
of  this  work. 

E.xplosives  are  tested  and  the  station 
has  established  a  list  of  "permissible  ex- 
plosives" for  use  in  coal  mines. 

Safety  lamps  are  tested  under  every 
possible  circumstance  of  use.  as  well  as 
the  various  types  of  rescue  apparatus.  In 
the  rescue  and  training  stations  now  in 
operation  at  Pittsburg.  Urbana.  111..  Knox- 
ville.  Tejin..  McAllister.  Okla..  and  Seattle. 
Wash.,  training  classes  are  established  to 
educate  the  miners  in  the  use  of  rescue 
apparatus,  and  the  operators  are  urged  to 
send  picked  men  to  attend  tliese  classes 
and  to  establish  local  rescue  stations  in 
the  vicinity  of  their  mines. 


The    Teehniral    ScHcmiI.s. 

Engineering  Bulletin  No.  1  of  the  Uni- 
versity of  Kansas,  at  Lawrence,  contains 
papers  on  "A  Ballistic  Electro  Dynamo- 
meter Method  of  Measuring  Hysteresis 
Loss  in  Iron."  by  Martin  E.  Rice  and 
Burton  McCollum.  ,ind  "\'oltage  Regula- 
tion of  Alternators."   by   Mr.   MeColUmi. 

"A  Study  of  Base  and  Bearing  Plates 
for  Columns  and  Beams."  by  N.  Clifford 
Ricker.  forms  the  subject  of  Bulletin  35 
of  the  Engineering  Experiment  Station  of 
the  University  of  Illinois.  Formulas  giv- 
ing the  safe  load  for  steel  and  cast-iron 
plates  of  the  usual  forms  are  set  forth  and 


a  series  of  tables  makoR  the  deslifnlng  of 
such  platen  a  very  Himple  matter. 

"The  Thermal  Conductivity  of  Plre  Clay 
at  High  Temperatures."  by  J.  K.  Clement 
and  \V.  L.  Kgy.  Issued  as  Bulletin  No.  3») 
of  the  Engineering  Experiment  Station. 
University  of  Illinois,  is  a  report  of  the 
results  of  experiments  on  the  thermal  con- 
ductivity of  .several  commercial  Are  clays 
at  high  temperatures.  A  detailed  descrip- 
tion of  the  Instruments  and  methods  of 
high  temperature  nieasurements  Is  In- 
cluded. 

The  Clark.son  Bulletin.  Potsdanj,  N.  Y.. 
has  the  Founder's  day  address  of  Prof. 
I.  N.  Hollis  on  "Training  Men  for  the 
Industries  and  the  Advancement  of  Sci- 
ence," and  articles  on  the  turbine  wheel. 
Halley's  comet  and  the  sanitary  examina- 
tion of  water.  At  the  Charter  day  exer- 
cises, March  18,  Charles  P.  Stelnmetz.  of 
Schenectady.  N.  Y.,  delivered  an  address 
on  "The  Industrial  U.se  of  Luminescence." 


('i%'il    Service   ExaminatiiinH. 

The  U.  S.  Civil  Service  Commission  will 
hold  examinations  at  the  usual  places  as 
follows : 

April  20 :  Engineer  in  wood  preserva- 
tion, district  No.  2,  Forest  Service,  at 
$1,300  a   year. 

May  4  :  Two  laboratory  aids  and  engi- 
neers in  Forest  Products  Laboratory,  Mad- 
ison. Wis.,  at   $900  a  year. 


ConiniitteeN  of  the   OrKanizatInn  of  City   Of- 
HcialH    for    StandardizinK    i'avingr 

.Speeilb-alionK. 

Tlie  following  .standing  committees  have 
been  appointed  to  consider  the  subjects 
assigned  to  them  and  make  reports  at  the 
convention  to  be  held  in  New  York  in 
January.  1911.  Undoubtedly  they  will  be 
glad  to  hear  from  all  city  officials  Inter- 
ested in  the  respective  subjects. 

Asphalt — Geo.  W.  Craig.  chairman. 
Omaha  :  Wm.  R.  Ben.son.  vice-chairman. 
Philadelphia :  Chas.  E.  P.  Babcock.  Buf- 
falo ;  Lester  Kirschbraun.  Chicago ;  George 
W.  Tonson,  Toledo. 

Bituminous  Concrete — Linn  White, 
chairman.  Chicago ;  L.  W.  Rundlett.  vice- 
chairman,  St.  Paul  ;  L.  W.  Anderson, 
Grand  Rapids ;  J.  P.  Sherer.  Milwaukee ; 
Geo.   F.   McConagle,  Salt  Lake  City. 

Bonds.  Guarantees  and  Uniform  Bidding 
Blanks — W.  J.  Hardee,  chairman.  New 
Orleans  :  H.  C.  Allen,  vice-chairman.  Syr- 
acuse ;  George  H.  Norton.  Buffalo ;  B.  T. 
Goodnow,  Kansas  City ;  Charles  A.  V. 
Standish.  Chicago. 

Concrete — J.  H.  Weatherford.  chair- 
man. Memphis :  Abram  Swan.  Jr.,  vice- 
chairman.  Trenton  :  N.  K.  Murray.  Chi- 
cago:  L.  A.  Jau.sen.  Milwaukee;  Otto  H. 
Klein.  New  York. 

Creosoted  Block — George  W.  Tillson. 
chairman.  New  York ;  Andrew  Rinker. 
vice-chairman.  Minneapolis ;  Albert  F. 
Keeney.  Pittsburg :  N.  S.  Sprague.  Pitts- 
burg :  J.  C.  Travilla,  St.  Louis. 

Macadam — J.      L.      Darnell,      chairman. 
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Kansas  City  ;  Wm.  H.  Brooks,  vice-chair- 
man, Philadelphia ;  Walter  J.  Leininger, 
Chicago  ;  H.  W.  Klausman,  Indianapolis. 

Stone  Block — B.  T.  Fendall,  chairman, 
Baltimore ;  George  S.  Smith,  vice-chair- 
man, New  Orleans ;  Morris  R.  Sherrerd, 
Newark  ;  John  Minwegen,  Chicago  ;  M.  F. 
McKenna,   Bridgeport. 

Vitrified  Brick — Edward  H.  Christ, 
chairman,  Grand  Rapids ;  D.  M.  Roberts, 
vice-chairman,  Terre  Haute  ;  Henry  Maet- 
zel,  Columbus ;  John  B.  Hittell,  Chicago ; 
W.  K.   Seitz,  St.  Joseph. 

Publication — Felix  A.  Norden,  chairman, 
Chicago ;  A.  C.  Kugle,  vice-chairman, 
Omaha ;  C.  D.  Hill,  Chicago ;  Thos.  P. 
Wriggins,   Trenton  ;   John  C.  Ely,   Dayton. 


Technical  Meetings. 

The  next  annual  convention  of  the  Na- 
tional Electric  Light  Association  will  be 
held  in  St.  Louis,  Mo.,  May  23  to  28. 

At  the  regular  meeting  of  the  Canadian 
Society  of  Civil  Engineers,  held  in  Mon- 
treal, March  17,  H.  B.  Lordly  presented  a 
paper  on  "Subaqueous  Concrete  Work," 
and  W.  H.  Breithaupt  one  on  "Grade  Sep- 
aration." 

The  annual  convention  of  the  American 
Water  Works  Association  will  be  held  at 
New  Orleans,  La.,  April  26,  27,  28,  29  and 
30.  J.  M.  Diven,  secretary,  14  George 
street,  Charleston,  S.  C.  The  program  has 
not  been  received  at  the  time  of  going  to 
press. 

The  annual  meeting  of  the  Appalachian 
Engineering  Association  will  be  held  at 
Winston-Salem,  N.  C,  May  6  and  7. 
Henry  M.  Page,  secretary,  Morgantown, 
W.  Va. 

The  Ohio  Society  of  Mechanical,  Elec- 
trical and  Steam  Engineers  will  hold  its 
semi-annual  meeting  at  Cincinnati,  Ohio, 
May  19  and  20.  F.  E.  Sanborn,  secretary, 
Ohio  State  University,  Columbus,  O. 

The  regular  monthly  meeting  of  the 
New  England  Water  Works  Association 
was  held  in  Boston,  March  9.  A  paper 
entitled  "Double  Filtration  of  Polluted 
Water"  was  read  by  Henry  W.  Ciark, 
chemist  of  the  Massachusetts  State  Board 
of  Health.  The  Board  has  carried  on  ex- 
periments on  double  filtration  since  1893. 
Double  filtration  has  been  many  times 
proposed  for  highly  polluted  water  and 
also  for  overcoming  large  growths  of  al- 
gae and  similar  microscopic  organisms. 
Experiments  have  been  carried  on  by  fil- 
tering the  Lawrence  city  water,  which  has 
already  passed  through  the  city  filter ; 
also  by  double  filtration  of  the  Merrimac 
river  water,  and  of  other  water  much 
more  highly  polluted  than  that.  The  av- 
erage results  were  shown  by  tables  pro- 
jected upon  the  screen  and  indicated  that 
double  filtration  has  no  advantage  either 
in  bacterial  efficiency  or  in  economy  in 
cost  of  scraping  and  caring  for  filters, 
over  single  filtration  at  a  reasonable  rate, 
in  the  case  of  these  waters. 

A  meeting  of  the  American  Institute  of 


Electrical  Engineers  will  be  held  in  Char- 
lotte, N.  C,  March  30  to  April  1. 

The  next  meeting  of  the  Northwestern 
Clay  Association  will  be  held  in  Minne- 
apolis, Minn.,  April  6.  Alex  Anderson, 
secretary.   Minneapolis. 

The  annual  convention  of  the  Illinois 
Mayors'  Association  will  be  held  at  Cairo, 
111.,  May  IS  and  19.  The  program  will 
embrace  a  number  of  interesting  papers 
on  various  subjects. 

The  annual  convention  of  the  Illinois 
Water  Supply  Association,  which  was  or- 
ganized in  1909,  was  held  at  the  Univer- 
sity of  Illinois  (Urbana  and  Champaign), 
March  8  and  9.  Among  the  papers  pre- 
sented were  the  following:  "Experience 
with  Deep  Well  Pumps,"  F.  C.  Amsbary  ; 
"The  Chances  of  Pollution  in  Shallow 
Wells,"  C.  B.  Burdick  ;  "The  Rate  of  Flow 
of  Water  Into  Wells,"  Prof.  A.  N.  Tal- 
bot ;  "A  City  Water  Supply  From  Wells," 
O.  T.  Smith ;  "Filtration  of  Water  Sup- 
plies," J.  Langdon  Pearse ;  "Disinfection 
of  Water,"  Prof.  C.  E.  A.  Winslow ;  "The 
Practice  and  Devices  Used  in  Applying 
Hypochlorite,"  H.  E.  Jerclau ;  "Bleaching 
Powder  as  an  Adjunct  to  Filtration  at 
Quincy,  111.,"  W.  R.  Gelston  ;  "The  Quality 
of  the  Waters  of  the  Mississippi  System," 
R.  B.  Dole  ;  "The  Significance  of  the  Term 
Alkalinity  in  Water  Analysis,"  Prof.  E. 
W.  Washburn  ;  "Legislation  in  Relation  to 
the  Pollution  of  Streams,"  H.  M.  Ely ; 
"Water  Supplies  and  Typhoid  Fever  in 
Illinois,"  Dr.  Bartow ;  "The  Action  oi 
Mississippi  Water  on  Metals,"  V/.  F. 
Montfort ;  "The  Sanitary  Conditions  of 
Water  in  Inlet  Tunnels,"  T.  A.  Alvord  and 
L.  I.  Birdsall ;  "Shall  Water  Companies 
Furnish  the  Private  Services  Free,  Up  to 
and  Including  Meters?"  E.  P.  Wheeler; 
"Water  Works  Franchises,"  Prof.  M.  H. 
Robinson  ;  "A  State  Bureau  of  Municipal 
Information."  Prof.  J.  W.  Garner.  Offi- 
cers were  elected  as  follows :  President, 
C.  E.  Slocum ;  vice-presidents,  O.  T. 
Smith,  R.  R.  Perkins  and  C.  H.  Cobb ; 
secretary  and  treasurer.  Dr.  Edward 
Bartow. 

The  second  National  Conference  on  City 
Planning  will  be  held  in  Rochester,  N.  Y., 
May  2  to  4.  The  general  subject  for  con- 
sideration is  "The  Problems  of  Conges- 
tion," with  many  speakers  on  Tuesday, 
the  3d,  upon  the  causes  and  prevention  of 
congestion  of  population ;  on  Wednesday 
morning,  the  4th,  upon  the  circulation  of 
passengers  and  freight  in  its  relation  to 
the  city  plan,  and  on  Wednesday  afternoon 
upon  legal  and  administrative  procedure 
affecting  the  city  plan.  There  will  be  an 
exhibit  of  city  planning  and  congestion. 
The  entertainment  features  include  auto- 
mobile tours  of  the  city,  a  luncheon  on 
Monday  and  a  banquet  Tuesday  night. 

The  Cement  Products  Exhibition  Com- 
pany has  had  such  phenomenal  success 
with  the  Chicago  Cement  Show  and  has 
had  so  many  requests  for  a  similar  exhibi- 
tion in  New  York,  that  it  has  leased  Mad- 
ison Square  Garden  from  about  December 
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14  to  Deccmbor  20,  1910,  and  will  then 
hold  a  great  educational  sIidw  to  promote 
the  cement  Industry  In  all  Its  branches. 
It  Is  not  believed  that  the  Ni'W  York  show 
win  Interfere  in  the  least  with  the  Chleago 
show.  Many  exhibitors  at  the  latter  have 
already  expressed  their  intention  to  ex- 
hibit at  the  New  York  show. 

The  American  Academy  of  Political  and 
Social  Science  will  shortly  publish  a  spe- 
cial volume  on  "Public  Recreation  Facil- 
ities," Including  parks  and  playgrounds. 
This  Is  one  of  six  such  special  volumes 
issued  to  members  last  year.  Eight  such 
volumes  have  been  Issued,  treating  of 
conservation,  city,  race,  business.  Indus- 
trial and  territorial  conditions.  Three  are 
In  preparation  for  early  issue,  the  other 
two  being  on  stocks  as  investments  and 
the  administration  of  justice  in  the  United 
States. 

Secretary  J.  M.  Diven,  Charleston,  S.  C, 
has  published  the  proceedings  of  the  29th 
annual  convention  of  the  American  Water 
Works  Association,  held  at  Milwaukee, 
Wis..  June  7  to  12,  1909.  The  volume 
contains  796  pages  and  many  inserts. 
The  papers  are  specially  full  on  the  sub- 
jects of  water  purification  and  the  boiler- 
room,  but  nearly  every  problem  of  the 
water  works  man  has  at  least  one  discus- 
sion in  a  paper  or  otherwise. 

The  report  of  the  19th  annual  meeting 
of  the  Massachusetts  State  Board  of 
Trade  contains  an  address  by  Charles  W. 
Eliot,  ex-president  of  Harvard  College, 
upon  "The  Complete  Revolution  in  Busi- 
ness," which  shows  the  modern  necessity 
of  an  engineering  education  in  most  lines 
of  business  and,  perhaps,  will  suggest  why 
engineering  is  becoming  each  day  more  of 
a  business  and  less  of  a  profession,  even 
to  some  extent  in  those  lines  which  have 
been  considered  strictly  professional. 

The  Bureau  of  Municipal  Research  of 
Philadelphia  has  been  organized  under 
the  general  supervision  of  the  New  York 
organization  with  two  directors  and  six 
assistants.  A  booklet  giving  a  brief  de- 
scription and  a  full  classification  of  the 
work  which  it  is  proposed  to  do  has  been 
Issued  under  the  title  of  "Business  Meth- 
ods in  Public  Business." 

The  Cincinnati  Bureau  of  Municipal 
Research,  Rufus  E.  Miles,  director,  Neave 
building,  has  published  Paving  Report  No. 
1,  relating  to  wood  block  paving  contracts. 
being  a  brief  submitted  to  the  Board  of 
Control  of  the  city.  It  gives  a  history  of 
the  peculiar  methods  of  letting  contracts 
for  wood  block  pavements  in  1909,  a  dis- 
cussion of  the  specifications  for  creosote 
oil  and  the  adherence  thereto.  Accompa- 
nying is  the  reply  of  the  Director  of  Pub- 
lic Service  and  the  reply  of  Director  Miles 
of  the  Bureau  of  Municipal  Research 
thereto,  which  throw  some  additional  light 
on  the  situation,  which  is  not  creditable 
to  the  city  of  Cincinnati. 

The  latest  bulletins  of  the  Museum  of 
Safety  and  Sanitation,  29  West  39th 
street.    New    York,    give    descriptions    of 


lin<-ini-n's  protective  shields  and  guards 
for  window  cleaners. 

The  Civic  League  of  St.  Louis,  Mo., 
publishes  in  attr.ietlve  form  th<-  report  of 
Its  slgn.s  and  blllbuard.s  conunlttee  on 
"Bllllioard  .Vdvertislng  In  St.  Louis," 
showing  Its  atrocltli'S  and  how  they  can 
be  aljated.  The  league  has  recently  re- 
ceived much  eiici>uragement  In  Its  cam- 
paign through  a  decision  of  the  State  Su- 
preme Court  ronllrmlng  to  the  city  the 
right  to  control  blllboar<l8  by  the  ordinance 
passi'd  and  under  attack. 

At  the  meeting  of  tiie  Brooklyn  Engi- 
neers' Club  held  March  10,  W.  W.  Brush 
presented  a  paper  on  "The  Proposed  De- 
livery System  for  Catsklll  Water  Within 
the  City  Limits."  The  annual  smoker  of 
the  club  will  be  held  at  the  Imperial 
restaurant  April  7. 

At  the  meeting  of  the  Municipal  Engi- 
neers of  the  City  of  New  York,  March  23, 
Alexander  Johnson  presented  an  illus- 
trated paper  on  the  Manhattan  briilge. 
An  inspection  of  thb  Madison  avenue 
bridge  over  the  Harlem  river  was  made 
March  26.. 

S.  E.  Doane,  chief  engineer  of  the  Na- 
tional Electric  Lamp  Association,  deliv- 
ered an  illustrated  lecture  in  Colonial 
Hall,  Fremont,  O.,  or.  March  23,  before 
the  Electric  Light  Association. 

The  American  Society  of  Engineering 
Contractors  has  sent  out  ballots  for  a 
new  annual  election  of  officers  and  called 
an  annual  meeting  for  April  12  In  New 
York. 


Persunal  Notes. 

W.  S.  Hill  has  been  elected  mayor  at 
Muscatine,   Iowa. 

H.  H.  Tracy  has  been  appointed  city 
engineer  at  Norfolk,  Neb. 

S.  Cameron  Corson  has  been  re-elected 
citv  engineer  at  Norristown.  Pa. 

John  M.  Dortch,  city  engineer  of  Shreve- 
port.   La.,  for  four  years,  died   March   1. 

Frederick  Schafer  has  resigned  as  sup- 
erintendent of  water  works  at  South  Bend, 

Hon.  Charles  Schcerer,  mayor  of  Ga- 
lena, 111.,  died  suddenly  of  apoplexy, 
March   14. 

Harry  W.  Walker  has  resigned  as  sec- 
retary of  the  New  YorK  Aqueduct  Com- 
mission. 

Hon.  William  L.  ShurtlefT,  mayor  of 
Cuba,  111.,  died  March  1.')  at  Mollne,  111., 
aged  42  years. 

William  P.  Hennessey  has  resigned  as 
principal  assistant  engineer  of  the  Bor- 
ough of  the  Bronx,  New  York. 

Hudson  F.  Layton,  civil  and  consulting 
engineer,  has  removed  his  office  to  2501 
Oliver    Building.     Pittsburg.     Pa. 

Lewis  W.  Anderson  has  resigned  as  city 
engineer  of  Grand  Rapids.  Mich.,  which 
position   he  has  held   for  ten   years. 

David  Sloan  has  been  appointed  consult- 
ing engineer  and  W.  G.  Sloan  chief  engi- 
neer  of    MacArthur   Brothers   Company. 

Hudson  F.  Lavton,  civil  and  consulting 
engineer,  will  move.  April  1,  to  suite  2d01 
Henry   W.   Oliver   Building.   Pittsburg.   Pa. 

H  C.  Klttredge.  Assoc.  M.  Am.  Soc. 
C.  E.,  formerly  with  the  American  Pipe  & 
Construction  Company,  of  Philadelphia, 
Pa.  and  Knight  &  Hopkins,  of  Rome,  N. 
Y  have  established  offices  at  42  Werner 
Park,   Rochester,   N.   Y.,   and  will   practice 
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as  designing  and  consulting  engineers  on 
tiie  construction  of  plain  and  reinforced 
concrete  structures. 

W.  M.  Bostaple  has  been  elected  city 
engineer  at  Ogden,  Utah,  to  succeed  A.  F. 
Parker,  who  resigned  recently  to  engage 
in  private  practice. 

Alexander  S.  Farmer  and  William  E. 
Brown  have  been  appointed  assistant  en- 
gineers and  designers  under  the  Board  of 
Water  Supply,  New  York  City. 

James  Bell,  who  has  been  city  engineer 
at  Ft.  Thomas,  Ont.,  for  2  years,  has  re- 
signed. His  resignation  will  not  become 
effective  until  the  end  of  the  year. 

H.  P.  McCabe  has  been  eiected  presi- 
dent, H.  H.  Bailey  clerk,  J.  E.  Kennedy 
treasurer,  and  D.  F.  Ahearn,  J.  E.  Xeaton 
and  Thomas  F.  Ryan,  trustees,  at  Emmett, 
Mich. 

Walter  B.  Snow,  publicity  engineer, 
rooms  421  to  425,  170  Summer  St.,  Boston, 
Mass.,  has  largely  increased  his  force  and 
office  facilities  to  accommodate  his  in- 
creasing business. 

Henry  Maurer  has  been  elected  village 
president,  Charles  Faymire  clerk,  Eugene 
Bartlett  treasurer,  and  Thomas  "W.  Mc- 
Call.  Jacob  Mesic  and  Anson  Welch  trus- 
tees, at  Memphis,  Mich. 

Major  Jay  J.  Morrow,  Corps  of  Engi- 
neers, has  been  relieved  of  duty  in  charge 
of  the  water  supply  system  of  the  District 
of  Columbia,  and  of  the  improvement  of 
the  PotoTTiac  river,  and  assigned  to  duty 
at  Portland,  Ore.,  in  charge  of  river  and 
harbor  improvements  in  the  engineering 
district,  including  the  territory  of  Alaska. 
Major  Morrow  is  succeeded  temporarily  by 


Capt.  Warren  T.  Hammon,  who  has  been 
his  principal  assistant. 

Dr.  J.  H.  Dancey  has  been  elected  vil- 
lage president  at  Capac,  Mich.  Frank 
Bent  was  elected  clerk.  Frank  Bench 
treasurer,  and  D.  A.  McDougall,  O.  A. 
Prey  and  Charles  Lang,  councilmen. 

Harry  B.  Gunnis  has  been  elected  vil- 
lage president,  John  H.  Ihuken  clerk,  De- 
lancy  A.  Pontius  treasurer,  and  John  M. 
Druillard,  Asa  C.  Jackson  and  Charles  T. 
Worthy,   trustees,   at  Algonac,    Mich. 

S.  D.  Newton  has  retired  from  the  office 
of  city  engineer  of  Knoxville,  Tenn.,  and 
has  opened  offices  as  a  civil  and  consulting 
engineer,  making  a  specialty  of  munici- 
pal work,  and  also  of  reinforced  concrete 
structures. 

W.  Waldo,  consulting  engineer,  has  es- 
tablished new  offices  at  432-4  Commercial 
National  Bank  building.  Houston,  Tex., 
and  has  added  a  department  of  surveys 
for  the  general  development  of  land  for 
the    market. 

Charles  A.  Finley,  who  for  seven  years 
has  been  superintendent  of  the  Bureau  of 
Engineering  and  Surveys,  Pittsburg,  has 
been  appointed  successor  to  A.  B.  Shep- 
herd, who  recently  resigned  as  superin- 
tendent of  the  Water  Bureau. 

E.  A.  Kingsley,  superintendent  of  public 
works  in  Little  Rock,  Ark.,  against  whom 
charges  had  been  preferred  by  one  of  the 
aldermen,  scored  a  complete  victory  at 
the  council  meeting  held  March  3,  which 
thoroughly  vindicated  him  after  a  detailed 
investigation  of  the  charges  by  a  com- 
mittee   which    had    held    several    hearings. 


A  Portable  Atlas  Dryer. 

The  accompanying  cut  shows  an  Atlas 
dryer  portably  mounted  for  transporta- 
tion over  street  roadways,  the  latest 
achievement  of  the  Atlas  Dryer  Co.,  of 
Cleveland,  O.,  in  meeting  the  coming  de- 
mand for  a  dryer  or  heater  which  will  be 
available  for  rural  districts  and  country 
roads  where  railroad  asphalt  plants  can 
not  be  located  close  enough  to  the  work 
to  warrant  their  use.  The  dryer  shown  is 
one  of  a  number  of  sizes  and  can  be  fur- 
nished in  conjunction  with  melting  tanks, 
mixer  platform  and  other  requirements 
for  an  asphalt  paving  plant,  each  unit 
being  portably  mounted  for  transporta- 
tion. 


Cont-rete   Spreading   Dump   Cart. 

The  Goit  Manufacturing  Co.,  Okla- 
homa City,  Okla.,  has  put  on  the  maj'ket 
a  standard  track  dumping  cart  of  21  cu- 
bic feet  capacity,  which  has  the  small- 
est  possible   amount   of   machinery. 

The  mechanical  design  causes  the  quad- 


rants that  form  the  dumping  body  to  be 
actuated  by  gravity,  and  to  assume  a 
vertical  when  they  revolve  into  dumping 
position,  and  the  reciprocal  motion  there- 
by imparted  to  the  respective  quadrants 
causes  the  top  to  roll  or  close  inward, 
simultaneous  with  the  opening  of  the 
bottom,  insuring  free  and  unobstructed 
delivery  of  the  load.  The  form  of  the 
body  and  the  operation  are  similar  to  the 
clam-shell  bucket ;  but  each  of  the  quad- 
rants has  its  own  individual  pivot  points 
upon  which  it  revolves  when  released  by 
the  dumping  lever,  causing  them  to  open 
and    dump    their   load   by   gravity. 

The  spread  of  the  quadrants  when  in 
dumping  position  is  21  inches,  which  is  ex- 
actly one-half  of  the  measurement  of  the 
full  spread  of  the  top  sides  of  the  body 
when  loaded,  consequently  the  quadrant 
forming  the  dumping  body  must  be  ver- 
tical when  dumping.  However,  the  open- 
ing may  be  regulated  by  the  dumping 
lever  so  as  to  discharge  the  load  gradr 
ually  at  the  option  of  the  operator. 


282 


MUNICIPAL  ENGINEERING. 


The  body  is  of  No.  10  steel  plates  with 
angle  iron  i-einforcing  frame  and  ends 
reinforced  with  i/4  by  3-inch  bars,  all  se- 
curely riveted  and  forming  a  practically 
water-tight  joint  between  the  two  quad- 
rants when  closed.  The  panel  plates  se- 
curing the  quadrants  in  position  are 
bracketed  to  the  axle  and  braced  to  the 
frame.  Rollers  eliminate  friction  on  piv- 
ots  and   bolts   supporting   the   body. 

The  frame  on  which  the  body  is  mount- 
ed is  5-inch  channel  iron,  secured  to  the 
axle  by  four  clips  and  with  heavy  angle 
iron    reinforcement    at    corners. 

The  single  axle  extends  across  and 
through  the  panel  plates  18  inches  above 
the  closure  of  the  body  quadrants,  so 
that  it  does  not  interfere  with  the  free 
exit  of  the  load. 

Wheels  are  ample  and  shafts  of  gas 
pipe  are  secured  by  clips  and  bolts  to  the 
channel  iron  frame  so  that  the  cart  can 
be  readily  knocked  down  for  transporta- 
tion. The  company  will  supply  all  desired 
information  on  request.  Contractors  and 
engineers  v/ill  be  specially  interested  in 
the  economy,  durability  and  strength  of 
this    cart. 


The  Baker  Armored  Concrete  Pavement. 

Concrete    pavements    were    laid    as    long 
ago   as    1890    or   1891,    and   the   first  pave- 


every  25  feet  and  wherever  necessary  to 
provide  for  expansion  and  contraction. 
^Yhen  the  concrete  is  being  placed,  a  di- 
viding board  will  be  put  in  place  to  fill 
the  opening  for  the  joint.  This  board  will 
be  shaped  to  the  crown  of  the  street.  To 
it  will  be  clamped  angles  or  i/4-inch  steel 
plates,  3  inches  wide,  also  shaped  to  con- 
form to  the  crown  of  the  street.  These 
plates  are  provided  with  "shear  members," 
which  tie  them  securely  to  the  concrete 
base  and  wearing  surface.  After  the 
pavement  is  finished  the  dividing  board  is 
removed  and  the  opening  is  covered  with 
tar  paper  until  it  can  be  filled  with  No.  6 
paving  pitch  or  other  specific  filler.  Mr. 
Baker  provides  for  securing  a  uniform 
surface  with  an  iron-shod  "strike,"  rigid 
and  unyielding  and  shaped  to  conform  to 
the  crown  of  the  finished  pavement,  which 
is  so  used  as  to  leave  the  surface  a  trifle 
rough  and  gritty,  thereby  affording  a  good 
foothold  for  horses. 

The  plate  armor  for  the  edges  of  the 
blocks  prevents  the  blow  of  wheels  against 
the  thin  edge  of  concrete,  and  thus  the 
breaking  of  this  edge,  the  consequent  in- 
crease in  width  of  joint,  the  heavier  blows 
on  the  concrete  and  the  further  disintegra- 
tion are  prevented. 

Concrete  pavements  have  usually  been 
restricted    to    the    more    lightly    traveled 


REINFORCING  JOINT  PLATE  FOR  BAKER'S  REINFORCED 
CONCRETE  PAVEMENT. 


ments  are  still  in  use  and  in  good  condi- 
tion except  some  wear  at  the  joints.  The 
same  complaint  of  wear  at  the  joints  is 
made  concerning  numerous  other  concrete 
pavements,  and  to  obviate  this  difficulty 
the  Baker  armored  concrete  pavement 
was  devised. 

The  R.  D.  Baker  Co.,  of  Detroit,  Mich., 
have  prepared  specifications  for  the  pave- 
ment,, which  conform  to  the  best  practice 
and  if  followed  by  men  capable  of  doing 
good  concrete  work,  will  give  a  good  dur- 
able pavement.  Excavation  to  sub-grade 
and  rolling  with  7-ton  roller  is  provided  ; 
then  a  foundation,  5  inches  thick,  of  con- 
crete, 1  part  cement  to  3  parts  sand  and 
6  parts  broken  stone  or  pebbles,  all  abso- 
lutely clear  of  any  clay,  loam  or  other 
foreign  matter,  and  the  stone  graded  from 
%  to  2-inch  sizes  and  voids  just  filled 
with  the  sand ;  then  a  2-inch  wearing 
surface  of  1  part  cement,  IVi  parts  clean, 
sharp  sand  and  3  parts  hard-head  pebbles 
not  less  than  14  and  not  more  than  y^  inch 
in  diameter,  the  proportion  of  sand  being 
varied  so  as  to  completely  fill  voids  and 
make  a  water-tight  concrete  in  both  foun- 
dation and  wearing  surface. 

Then  expansion  joints  ^2  inch  wide  are 
provided  for,  extending  from  curb  to  curb 


streets,  but  with  Mr.  Baker's  steel  plate 
armor  it  would  seem  that  they  could  be 
used  on  streets  of  the  heaviest  traffic, 
since  the  wear  on  joints  is  the  most  seri- 
ous complaint  against  concrete  pavements 
as  well  laid  as  Mr.  Baker's  specifications 
provide  and  with  the  rough  surface  which 
he  prescribes. 

The  accompanying  cut  shows  the  armor 
plate  with  the  projecting  "shear  members" 
which  have  been  partly  cut  out  of  the 
plate  and  bent  back  so  as  to  project  into 
the  concrete  and  be  held  by  it. 


A    Successful    Concrete    Mixer. 

There  are  so  many  concrete  mixer  pat- 
ents granted  these  days  that  one  who 
does  not  know  the  records  of  perform- 
ance of  the  machines  may  easily  go 
astray.  The  Koehring  mixer  is  one  which 
has  demonstrated  its  adherence  to  the 
four  cardinal  points  in  a  mixer,  durabil- 
ity, simplicity,  reliability  and  economy. 
A  recent  catalog  shows  many  photographs 
of  Koehring  mixers  on  the  work,  and  pho- 
tographs of  car  loads  of  them  on  the  way 
to  Seattle  and  Los  Angeles,  showing  that 
their  good  qualities  are  known  very 
widely. 

The    first    of      the    accompanying    cuts 


1.    KOEHRING  CONCRETE  MIXER. 

No.  1-B  on  Trucks  With  ElevatiDK  CharRinK  Bucket  and 

Water  MeasuriugTaiik. 


2.    KOEHRING  CONCRETE  .MIXER. 

No.  O  Street  Pavinu  Mixer  With  Steam  Enf;iue,  Boiler,  Elevating 

Charging  Bucket  and  Water  Measuring  Tank. 
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shows  mixer  1-B  on  trucks,  equipped  with 
elevating  charging  bucket  and  water 
measuring  tank.  This  mixer  has  a  capac- 
ity of  11  cubic  feet  of  the  materials, 
which  are  shoveled  into  the  charging 
bucket,  which  is  then  tipped  up  by  means 
of  a  hoisting  drum.  The  batch,  when 
mixed,  is  discharged  on  the  opposite  side 
by  throwing  the  discharge  chute  into  posi- 
tion. Discharge  is  stopped  instantly  by 
throwing  the  chute  out  of  that  position. 
The  machine  will  turn  out  14  cubic  yards 
of  mixed  loose  material  per  hour  at  a 
drum  speed  of  17  revolutions  a  minute, 
usTng  a  6-horsepower  steam  engine  or  a 
7-horsepower  gasoline  engine. 

The  second  cut  shows  the  No.  0  street 
paving  mixer  with  steam  engine,  boiler, 
elevating      charging      bucket     and      water 


hoisting  drums  and  stone  crusher,  crushed 
stone  elevator,  and  screen,  an  excavating 
loader,  and  wheelbarrows  of  their  man- 
ufacture. Full  instructions  are  also  given 
for  setting  up  and  running  the  ma- 
chinery. 


Sandstone   Curbing:. 

The  best  proof  of  the  durability  of  curb 
is  the  reference  to  the  streets  on  which 
it  has  been  used  and  for  this  reason  the 
accompanying  photographs  are  shown. 
The  first  shows  Magnolia  Drive,  Wade 
Park,  Cleveland,  O.,  with  Berea  sandstone 
curbing  which  has  been  in  use  for  30 
years.  The  second  shows  a  Berea  sand- 
stone curb  which  has  been  in  use  on  N. 
Prairie  St.,  Bloomington,  111.,  for  18  years 
or    more.      The    writer    has    seen    both    of 


1.    BEREA  SANDSTONE  CURBING  IN  CLEVELAND,©. 

In  Use  30  Years,  Magnolia  Drive,  Wade  Park. 


measuring  tank.  This  mixer  has  a  ca- 
pacity per  batch  of  9  cubic  feet  per  hour 
of  14  cubic  yards  of  loose  materials,  or 
75  square  yards  of  street,  and  will  keep 
17  men  busy  supplying  material  and  plac- 
ing it  in  the  street,  including  engineer 
and  foreman.  An  attachment  of  boom 
and  traveling  bucket  can  be  put  on,  which 
will  deliver  the  material  at  any  desired 
point  of  the  street  width  within  the  reach 
of  the  boom. 

The  Koehring  Machine  Co..  Milwaukee, 
Wis.,  will  send  on  request  a  catalog  show- 
ing the  various  styles  and  sizes  of  mixers 
and  the  attachments.  The  catalog  de- 
scribes in  full  the  methods  of  construction 
of  the  machine  and  the  reasons  for  its  . 
economy  and  durability.  It  also  shows 
the  various  attachments,  such  as  water 
measuring  tank,  a  concrete  hoist  to  be  run 
by    the    same    engine    as    the    mixer,    the 


these  streets  and  the  curbs  show  the 
same  perfection  of  outline  that  is  indi- 
cated by  the  small  size  photographs.  He 
has  also  seen  the  limestone  curb  on  E. 
State  St.,  Columbus.  O.,  shown  in  the 
third  photograph,  in  use  some  12  or  15 
years,  and  knows  that  its  condition  is  not 
exaggerated  by  the  camera.  These  are 
quite  convincing  evidences  of  the  dura- 
bility of  sandstone  curb  and  of  the  lack 
of  durability  of  some  kinds  of  limestone 
curb. 

The  Berea  sandstone  from  the  quar- 
ries of  the  Cleveland  Stone  Co.,  at  Berea, 
O.,  contains  96.90  per  pent,  of  silica  and 
has  a  crushing  strength  of  10,000  pounds 
per  square  inch.  The  quarry  is  fully 
equipped  with  machinerj-  for  cutting  curb 
in  any  desired  style.  The  standard  style 
is  machine  dressed  with  "bull  nose"  or 
rounded    corner.      The    top    and    face    are 
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tooth-ililstlo.l      l>y 


llif      nuichlne      before        llil<-  iuhI   him<lr«-ilH  nf   iiiII<h  i>{  curliirtK  are 
shipping.        Tlie    back    and    t'luls    are     left       .slilpt>etl  larli   yt-ai 
r<)iiKl>     and    are    dressed    after    tin-     stone 
Is   dL'livered    on    the   ground.      The   dressed 


,...,,.  Full   Inforiiiatloii   will 

Ix-    Slippll<-d    by     the    t'leveliind    Stone    (Vj., 
Cleveland.   O. 


2.    SANDSTONE  CURB  IN  BLOOMINGTON,  ILL. 
In  Use  18  Years  on  N.  Prairie  St. 


LIMESTONE  CURB  IN  COLUMBUS.  O. 

Almost  Disintegrated  on  E.  State  St.  After  12  to  15  Years  Use. 


curb  is  also  furnished  with  a  .straight  edge 
if  desired,  thougli  most  shipments  have 
the  bull-nose.  There  are  also  many  ship- 
ments   of    undressed    curb. 

The   quarries  are   practically   inexhaust- 


.An   .\utomatir    I^tterrr. 

Kalston  J.  Markoe,  14  Summit  avenue. 
St.  Paul.  .Minn.,  has  copyrighted  a  device 
for  saving  time  in  drawing  letters  on 
building  plans,   maps  and  other  drawings. 
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leaving  the  tracing  only  of  the  letters  to 
be  done.  It  contains  32  standard  alpha- 
bets of  different  sizes,  with  the  corre- 
sponding numerals,  besides  many  words 
and  phrases  in  common  use  upon  draw- 
ings. Extra  large  letters  and  numerals 
are  available  for  drawings  that  are  to  be 
reduced  photographically. 

The  operation  of  the  device  is  very 
simple  and  it  will  be  found  very  conveni- 
ent for  making  up  titles  on  the  tracing 
cloth  copies  of  drawings.  Mr.  Markoe  will 
send  it  by  mail  postpaid  for  $1. 


Aquabar   for   Waterproofing:. 

Aquabar  is  a  water-proofing  material 
which  is  mixed  with  the  water  used  for 
mixing  concrete.  It  crystallizes  in  chem- 
ical combination  with  the  cement  and 
forms  a  part  of  the  concrete  mass  and 
makes  it  waterproof.  It  has  long  been 
used  in  Germany  and  by  the  U.  S.  gov- 
ernment, and  is  specified  by  many  promi- 
nent   architects. 

The  Girvan-Nachod  Co.,  general  sales 
agents  for  the  Aquabar  Co.,  1228  Locust 
St.,  Philadelphia,  will  send  full  informa- 
tion   on   request. 


Brig:g's    Concrete   Spreader   and   Dump    Carts. 

The  Briggs  Labor  Saving  Specialty  Co., 
Waterloo,  Iowa,  have  had  on  the  market 
for  about  5  years  a  concrete  spreader 
cart  which  has  had  great  success  on  ac- 
count of  its  attractive  features.  It  is  a 
2-wheeled  cart  of  No.  10  and  12  steel 
plate  reinforced  with  steel  angles.  Leaves 
in  the  bottom  open  by  gravity  on  being 
tripped  from  the  cart  handle,  letting  the 
concrete  drop  in  a  manner  to  spread  it 
thoroughly.  The  cart  is  so  well  made 
that  the  makers  guarantee  that  contrac- 
tors spend  less  money  on  repairs  for 
them  than  on  any  other  class  of  equip- 
ment on  their  work. 

They  also  make  a  water-tight  steel  tip- 
over  dump  cart,  the  bed  or  hopper  being 
hung  on  a  round  steel  axle  with  enough 
excess  weight  above  the  ax!e  when  loaded 
to  dump  the  load  when  the  lock  is  re- 
leased. This  cart  holds  12  or  15  wheel- 
barrow loads  and  can  be  used  with  any 
batch  or  continuous  concrete  mixer.  It 
Ft.  Worth,  Tex.,  four  carts  hauling  300 
feet  keep  a  %-yard  batch  mixer  going, 
and  on  100  foot  haul  two  carts  keep  it 
busy.  The  combination  has  put  in  168 
cubic  yards  of  concrete  street  foundation 
in   a   day. 

The  company  also  sells  harness  for  the 
cart  horses.  Send  to  them  for  full  in- 
formation. 


McGraw  Electrical  Directory, 

The  McGraw  Electrical  Directory,  pub- 
lished semi-annually  in  April  and  Octo- 
ber at  $10  a  year  covers  the  lighting  and 
power  field  thoroughly.  It  gives  a  list  of 
central  electric  stations  in  the  United 
States,  Canada  and  Mexico,  with  names 
of  officers  and  abstract  of  equipment  and 


business,  with  a  summary  and  index ;  a 
classified  directory  of  manufacturers  of 
apparatus  for  such  stations  ;  a  list  of  elec- 
trical supply  dealers  and  contractors ;  a 
dictionary  for  buyers,  consisting  of  con- 
cise descriptions  of  electrical  apparatus 
and  equipment  furnished  by  advertisers 
in  the  book ;  a  list  of  electrical  fittings 
approved  by  the  National  Board  of  Fire 
Underwriters ;  reference  tables,  and  the 
officers  of  the  electric  light  associations 
of  the  country.  The  lists  are  guaranteed 
by  an  offer  of  $1  to  subscribers  and  ad- 
vertisers for  every  six  envelopes  returned 
by  the  post  office  undelivered. 

The    book    is    indispensable    to    those    in 
its   field. 


A     Cenaent     Booklet. 

A  36-page  copyrighted  booklet  has  just 
been  published  by  the  Superior  Portland 
Cement  Co.,  whose  offices  and  sales  de- 
partment are  in  the  Union  Trust  Building, 
Cincinnati,  O.  The  spokesman  is  Mr.  J.  B. 
John,  general  manager,  who  built  the 
model  Superior  mill  at  Superior,  Lawrence 
county,  Ohio.  The  reader  takes  a  little 
journey  with  Mr.  John  from  the  quarries 
to  the  market,  each  step  in  the  process 
of  Portland  cement  manufacture  being 
explained  on  the  way.  This  lucid  booklet 
is  well  typed,  illustrated  and  printed,  and 
will  certainly  be  perused  with  interest 
alike  by  engineers,  contractors,  dealers 
and  users  of  Portland  cement.  As  the 
Superior  raw  material  runs  very  low  in 
magnesia,  there  is  a  printed  chapter  on 
this  subject,  as  also  numerous  birdseye 
views  of  "Superior  monuments,"  showing 
many  important  works  where  Superior 
cement  has  been  used.  Booklet  C  9  will 
be  mailed  on  request. 


Corrugated    Metal    Culverts. 

The  receipt  of  two  new  booklets  from 
the  Canton  Culvert  Co.,  Canton,  O.,  calls 
for  some  notice  of  their  handsome  ap- 
pearance and  the  excellent  manner  in 
which  the  information  they  contain  is 
presented. 

The  Acme  nestable  corrugated  metal 
culverts  are  worthy  of  the  attention  given 
them,  and  the  illustration  in  the  pam- 
phlets show  the  work  which  they  are  re- 
quired to  do  and  which  they  are  able  to 
sustain. 

One  of  the  booklets  is  devoted  to  steam 
and  electric  railways  and  shows  culverts 
1.5  to  60  inches  in  diameter,  of  12  to  16- 
gauge  metal  under  fills  of  3  to  33  feet 
depth. 

The  other  pamphlet  shows  the  adapt- 
ability of  the  Acme  culvert  to  highway 
work  and  shows  culverts  up  to  72  inches 
in    diameter. 

This  culvert  has  a  number  of  advan- 
tages some  of  which  may  be  recapitulated. 
The  metal  is  practically  pure  iron  and 
loses  2.7  per  cent,  on  immersion  in  a  20 
per  cent,  solution  of  sulphuric  acid  at  at- 
mosphere   temperature    as    compared   with 
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a  loss  of  S3. 2  per  cont.  by  st«el  iimlor  tlie 
same  conditions.  The  corrugated  st-ml- 
clrcular  sections  break  joint  top  and  bot- 
tom so  as  to  make  the  ciilvort  all  of  the 
same  strength.  The  top  and  bottom  sec- 
tions are  fast«^nod  toRfthor  so  as  to  re- 
tain their  relative  positions  and  th<  y  over- 
lap the  adjoining  sections  longitudinally 
so  that  they  are  equally  well  joined  both 
ways.  The  sections  are  nested  together 
for  shipment  so  that  the  plates  for  a  cul- 
vert 40  feet  long  can  be  carried  by  one 
man. 

The  culverts  are  fully  guaranteed  for 
25   years. 

The  booklets  should  be  sent  for  on  ac- 
count of  the  valuable  Information  they 
contain  concerning  culvert  construction, 
as  well  as  the  Instruction  about  the  uses 
and  varieties  of  the  Acme  and  Imperial 
No-Co-Ro     metal     culverts     themselves. 

A  Spanish  folder  tells  the  tale  in  that 
laneruage  also. 


Cost  of  Sewer  Cleaning  in  New  York  City. 

The   following   table   shows   the   mileage 
of   sewers    in    the    borough    of    Manhattan, 

New  York  City,  for  each  year  since   1886, 
the  number  of  miies  of  sewers  cleaned  each 

year,     an-d     the    cost     of  cleaning    these 
sewers   per   mile. 

Miles  of  Miles     Cost  per 

Tear.                         Sewers.  Cleaned.     Mile. 

1886     4lf.20  10.6          $2,050 

1887     421.51  15.2             1,210 

1888     429.09  19.3             1.370 

1889     433.73  30.5             1.000 

1890     437.89  45.6                810 

1891     444.29  25.2                690 

1892     449.37  14.7                760 

1893     455.80  17.6                750 

1894     461.52  14.9                640 

1895     468.20  12.0                630 

1896     472.18  36.5                780 

1897     483.06  47.6                710 

1898     484.35  43.8                640 

1899     489.05  44.4             1,520 

1900     494.57  56.6                980 

1901     496.94  66.2                980 

1902     500.59  85.6                G90 

1903     505.08  124.5                470 

1904     507.64  132.6                470 

1905     511.36  99.7                660 

1906     513.77  144.8                510 

1907     517.97  205.6                490 

1908     521.67  218.7                440 

1909     523.34  248.8               360 


Placing  Concrete  in  Freezing:  Weather. 

There  is  a  doubt  in  the  minds  of  a  num- 
ber of  well  known  chemists  as  to  the  ac- 
tion of  salt  on  concrete.  ^\'hether  it  Is 
Injurious  or  not,  there  is  always  some 
likelihood  of  efflorescence  resulting  after 
the  concrete  has  thawed  and  warmer 
weather  sets  in.  Therefore,  I  would  sug- 
gest the  following  method  of  placing  con- 
crete in  freezing  weather,  the  thermometer 
not  to  be  below  plus  20  degrees  F. 

If  a  machine  mixer  is  used,  mix  and 
place  immediately  one  batch  at  a  time. 
If  hand  mixing  is  used,  do  not  mix  over 
a  two  bag  batch  and  place  immediately. 
Heat  the  sand  and  stone  by  piling  over  a 
sheet  metal  arch  or  a  large  cast  iron  pipe, 
building  the  fire  under  the  arch  or  In  the 


pipe,  the  pipe  to  be  tilted  so  as  to  form 
a  draught.  Heat  the  water  as  hot  as 
possible  In  a  kettle,  or  use  water  from  a 
steam    boiler. 

The  action  of  hardening  Is  thus  stimu- 
lated and  the  concrete  will  not  cool  before 
it  lias  set  hard.  If  the  weather  continues 
below  freezing  leave  the  forms  In  place 
until  the  temperature  Is  above  plus  40 
degrees  F.,  the  action  of  crystallization 
will   then  continue. 

(From  Instructions  by  Albert  Moyer, 
sales  agent  Vulcanite  Portland  Cement 
Co.,  New  York  City.) 


Trade    I'ulilirntinnH. 

The  latest  Lehigh  Portland  Cement  Co. 
publications  are  mainly  given  up  to  rein- 
forced concrete  bridge  construction,  with 
many  pictures  of  buildings  and  other 
structures  using  large  quantities  of  Le- 
high cement,  and  the  water  filtration 
plants   at    Louisville   and    Ashtabula,    O. 

The  Ansonia  Mfg.  Co.  is.sues  a  pam- 
phlet describing  and  illustrating  their  ap- 
paratus for  controlling  the  flow  of  sew- 
age  from   septic   tanks. 

The  Buslne.ss  Men's  League  of  St.  Louis 
issues  a  booklet  on  St.  Louis  In  1910 
which  is  crowded  full  of  facts  about  the 
fourth  city  in  the  United  States. 

Bulletin  No.  70  of  the  Universal  Port- 
land Cement  Co.  Is  devoted  to  concrete  In 
mine  construction,  a  new  reinforced  con- 
crete building  of  the  Studebaker  Bros. 
Mfg.  Co.  In  Chicago  and  concrete  in  the 
city    beautiful. 

The  March  bulletin  of  the  Edison  Port- 
land Cement  Co.  Is  filled  with  pictures  of 
reinforced  concrete  buildings,  in  which 
Edison   cement   has   been   used. 

The  Reinforced  Concrete  Co.  of  St. 
Louis.  Mo.,  formerly  the  Reinforced  Con- 
crete Construction  Co..  announce  the  re- 
construction of  their  business  to  the  en- 
gineering features  of  relhforced  concrete 
construction  In  a  booklet  which  Is  unique 
in  form  and  a  very  convenent  compound 
of  pictures  of  work  done  by  the  company, 
statements  of  buildings  designed  and  con- 
structed by  them,  standard  specifications 
for  reinforced  concrete  buildings  and 
drawings  of  desigms  for  details  and  a 
large    arch    bridge. 

The  American  Telephone  &  Telegrraph 
Co.  has  Issued  Its  annual  report  for  1909 
to  stockholders. 

J.  W.  Howard,  consulting  engineer  on 
roads,  streets  and  pavements.  1  Broad- 
way, New  York,  sends  a  letter  setting 
forth  the  facilities  of  his  office  for  de- 
signing pavements,  inspecting  and  test- 
ing materials  and  construction. 

The  Dunn  Wire  Cut  Lug  Brick  Co., 
Conneaut,  O..  issue  a  circular  describing 
Dunn's  reciprocating  automatic  cutter  for 
cutting  paving  blocks  and  face  building 
brick,  with  or  without  round  edges, 
grooves  In  ends,  manufacturer's  brand  on 
one  end  or  any  configuration  desired  to 
be  stamped  on  the  face  of  the  brick,  thus 
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showing  the  adaptability  of  the  apparatus 
to   required   conditions. 

A  handsome  special  publication  of  the 
Universal  Portland  Cement  Co.,  on  which 
a  price  of  50  cents  is  set.  is  entitled  "Rep- 
resentative Cement  Houses"  and  shows 
many  handsome  photographs  of  residences 
and    of   outside   finishes   for   cement  work. 

The  Patten  Mfg.  Co.  make  Patten 
double  platform  hoists  with  winches  and 
motors,   which  are  shown   in  Bulletin   101. 

The  Clinton  Wire  Cloth  Co.  has  begxm 
the  publication  of  a  series  of  descriptions 
of  work  done  with  their  materials  tmder 
the  title  "Steel  Fabric." 

The  Ruggles-Coles  Engineering  Co., 
Chicago  and  New  York,  have  issued  a 
new  catalogue  of  their  dryers  which  gives 
full  illustrated  descriptions  of  construc- 
tion, operation.  capacity,  dimensions, 
economy  and  results  of  tests  of  their  Class 
A  dryer,  and  shorter  descriptions  showing 
the  variations  in  dryers  of  Classes  B,  C, 
D,  E.  P  and  of  special  dryers,  the  va- 
rious materials  requiring  modifications  of 
construction  and  operation  to  fit  the  con- 
ditions. The  booklet  also  has  many  re- 
productions of  commendatory  letters  from 
cement,  plaster,  sand,  stone,  asphalt  and 
other  companies  and  a  list  of  the  many 
purchasers    of    the    Ruggles-Coles    dryers. 

Troy  dump  wagons  and  dump  boxes  are 
well  described  in  two  handsome  circulars 
issued  by  the  Troj'  Wagon  Works  Co., 
Troy,  O.,  which  show  the  reasons  for  the 
great  popularity  of  these  efficient  "wagons 
of    performance." 

Wahsatch  structural  paint  for  bridge 
and  structural  steel  and  iron  work  is  de- 
scribed in  a  large  circular  and  shown  to 
be  a  "low-priced  paint  with  a  high-price 
record,"  issued  by  the  American  Asphalt- 
um   and   Rubber   Co.,    Chicago,    111. 

Jefferey  rubber  belt  conveyors  are  de- 
scribed and  price  listed  in  Booklet  No. 
35   of   the  Jeffrev   Mfg.   Co.,    Columbus,    O. 

The  March  "Pipe  Parley"  shows  several 
large  cast-iron  pipe  T's  which  have  recent- 
ly been  completed  at  the  Radford,  Va., 
works  of  the  McWane  Pipe  Works  for  the 
Panama  canal. 

The  "Farm  Cement  News,"  issued 
monthly  by  the  Universal  Portland  Ce- 
ment Co.,  gives  detailed  instructions  for 
doing  concrete  work  on  the  farm. 

The  Chain  Belt  Co.  issue  a  catalogue 
of    chain    belt    concrete    mixer. 


Trade  Notes. 
ASPHALT. 

Emeryville,  Cal. — Special. — R.  L.  Haw- 
ley,  cy.  engr.,  is  in  the  market  for  an 
asphalt  repair  plant. 

Kansas  City.  Kan. — The  Rackliffe-Gib- 
son  Co.  will  begin  at  once  the  erection  of 
a  paving  plant  for  the  construction  of 
Hassam  pavement. 

CEMENT. 

Philadelphia.  Pa. — The  United  States 
court  appointed,  March  4,  William  E.  Er- 
dell  of  Allentown,  Pa.,  receiver  for  the 
Penn    Allen    Portland    Cement    Co.,    whose 


plant  is  situated  at  Nazareth,  near  Allen- 
town. 

Omaha,  Neb. — The  Nebraska  Portland 
Cement  Co.,  with  general  offices  in  the 
Omaha  National  Bank  Bldg.,  will  begin 
the  work  of  construction  on  its  plant,  to 
be  located  at  Superior,  Neb.,  within  two 
months.  The  officers  of  the  company  are  : 
President,  C.  McLaughlin  ;  treasurer,  C.  E. 
Adams  ;   secretary,   H.  G.  Calkins. 

Nazareth,  Pa. — The  Crichfield  Port- 
land Cement  Corporation,  with  headquar- 
ters here,  will  begin  the  construction  of  a 
plant  near  Knoxville,  Tenn.,  this  spring. 
S.  Henry  Harrison  is  engineer  for  the 
company. 

Atlanta,  Ga. — The  Georgia  Portland 
Cement  Co.  contemplates  building  a  plant 
this  spring. 

The  Pittsburg  Architectural  Club  has 
distributed  the  .$500  in  prizes  for  designs 
of  a  suburban  concrete  residence  and 
garage,  offered  by  the  Universal  Portland 
Cement  Co.,  five  of  the  eight  prizes  and 
honorable  mentions  going  to  competitors 
in  Pittsburg  and  vicinity,  two  to  Brook- 
lyn   and    one    to    Boston. 

Wm.  E.  Dee  Co.  move  on  May  1  to 
1026-30  Chicago  Stock  Exchange  Bldg., 
108   LaSalle   st.,   Chicago,   III. 

CONCRETE   BLOCKS. 

Tucson,  Ariz. — The  Gates  Reinforced 
Concrete  Railroad  Tie  Co.  has  been  in- 
corporated by  Frank  Ross,  T.  T.  Tourtil- 
lott,  J.  H.  Jarman,  George  Gates  and 
James  R.   Kidward. 

Grand  Junction,  Col. — The  Modern  Con- 
struction Co.  has  been  incorporated  to 
manufacture  concrete  and  clay  products 
and  to  conduct  general  construction  busi- 
ness. The  officers  of  the  company  are : 
President,  G.  H.  Wiltse ;  secretary  and 
treasurer,   O.   B.   Lopstedt. 

PURCHASE   OF   MACHINERY. 

Emeryville.  Cal. — Special. — R.  L.  Haw- 
ley,  cy.  engr.,  is  in  the  market  for  an 
asphalt  repair  plant. 

Honolulu.  Hawaii. — Special. — John  H. 
Wilson,  road  supvr.,  advises  us  that  he  is 
in    the   market   for   road   machinery. 

Eau  Claire.  Wis. — The  Gisnau  Mfg.  Co. 
has  been  incorporated  to  nianufacture  ce- 
ment weighing  and  other  machinerv,  bv 
Peter  Gisnau,  E.  F.  Bolte  and  H.  J. 
Schneider. 

Paris,  France.  —  Special.  —  Arthur  H. 
Blanchard,  care  American  Express  Co., 
11  Rue  Scribe,  desires  catalogs  of  asphalt 
macadam  mixing  machinery  and  bitumin- 
ous material   distributors. 

Litchfield,  111. — Special. — David  Davis, 
chmn.  com.  on  industries,  says  the  citi- 
zens, headed  by  the  Mercliants'  Associa- 
tion, are  endeavoring  to  induce  the  city 
council  to  establish  some  regular  system 
of  cleaning  the  brick-paved  streets,  which 
may  result  in  the  purchase  of  some  street- 
sweeping  machinery  and  sanitary  carts  or 
dump  wagons  before  the  season  is  over. 

North  Adams,  Mass. —  (Special).  Clif- 
ford C.  Haskins,  41  Highland  ave.,  is  in 
the    market    for    a    transit. 

Henry.  Tenn. —  (.Special).  J.  H.  Hos- 
kins.  C.  E..  care  Good  Roads  Contracting 
Co.,  advises  us  that  he  is  interested  in  the 
question  of  purchasing  road  and  street 
paving  machinery. 

Orange,  N.  J. —  (Special).  John  Harms, 
50  Casey  st..  advices  us  that  he  desires  to 
purchase  a  small  concrete  mixer,  with 
gasoline  power,  plow  for  grading,  and  a 
horse   scraper. 

PURCHASE   OF   MATERIALS. 

Paris,  France.  —  .Special.  —  Arthur  H. 
Blanchard,    care    American    Express    Co., 
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11  Hue  Serihe.  dislies  to  puixliasf  biiiiin- 
Inons  niHtcrials. 

Kiillsr>oll.  Mont.  —  Speclnl.  —  Northern 
Idaho  Ac  Montana  Power  Co.  Is  In  the 
market   for  pl^  lead,  calking  tool.s,  etc. 

A.shtaliiila.  ( ).  —  Special. — ^Cliarle.s  Iluck- 
arl,  "ii.'  Cherry  .st.,  A.xluahiila  Harbor,  de- 
sires i)i-ice  list  on  sewer  pipe. 

I'ort  Huron,  Mich. — Special. — K.  11. 
\Vhitniore.  cy.  enffr..  desires  names  of 
firms  handling?  rock  asphalt. 

Aurora.  111. —  (Sptclal).  J.  E.  Salfls- 
borw  &  Co.,  desli-es  to  communicate  with 
firms    manufacturing   special    rail    hrick. 

Henry.  Tenn. —  (Special).  J.  H.  Hos- 
klns,  C.  K.,  c;ire  Cood  Koads  ContractiiiK 
Co..  Is  in  the  market  for  mac.idam  build- 
ers. 

MISCELLANEOUS. 

Albert  Lea.  Minn. — The  American  Cul- 
vert Co.  has  been  organized  by  E.  Pank- 
hurst,  A.  G.  Kisbee,  E.  H.  Loomis  and 
Bert  Bisbee,  of  Lyie.  Minn.,  and  T.  V. 
Knatvold   and   C.    L.   Sirenson   of  this  cit.\-. 

Aberdeen.  Wash. — The  Aberdeen  (Jlazed 
Cement  Pipe  Co.  has  l)een  itu-orpurated  bv 
Chas.  K.  Allen.  J.  C.  Smith  and  J.  A. 
PInkney. 

The  H.  Cole  Co..  drafting  and  engi- 
neering supplies,  have  removed  to  43-.o 
E.    Long   St.,    Columbus,    . 

The  Barron  &  Cole  Co.  of  New  York 
City,  owing  to  the  increased  demand  in 
second-hand  contractors'  equipment  are 
opening  up  a  special  department  to  han- 
dle this  particular  line,  and  have  put  Mr. 
George  E.  May  in  charge  as  manager, 
formerly  of  the  llussell  Contracting  Co., 
also    of    New    York. 

Stone  &  Webster  Engineering  Corpora- 
tion in  addition  to  strictly  engineering 
work  have  over  $11,000,000  of  construc- 
tion contracts  under  way,  waterpowers, 
interurban  railways  and  buildings  in  the 
western  states  constituting  a  large  ma- 
jority of  their  work. 

The  llobins  Conveying  Belt  Co.  have 
moved  their  executive,  sales,  engineering 
and  purchasing  departments  to  the  Park 
How    Building.    New    York. 

At  the  annual  meeting  of  the  board  of 
directors  of  the  Keller  ^lanufacturing  Co., 
Philadelphia,  the  following  officers  were 
elected  :  .Tulius  Keller,  president  :  W.  P. 
Pressinger.  Wm.  H.  Kel'er,  S.  W.  Prince, 
vice-presidents:  Francis  J.  Tiue.  treasurer; 
C.  S.  Bell,  .secretary.  The  Keller  Manu- 
fpcturlntr  Co.  of  Philadelphia  has  pur- 
chased the  business  of  the  W.  P.  Press- 
inger Co.  of  New  York,  its  general  east- 
ern distributer  and  distributer  for  Michi- 
gan, and  this  territory  will  hereafter  be 
handled  direct  by  the  Keller  Manufactur- 
ing Co.  Mr.  J.  J.  Swan,  secretary  of  the 
W.  P.  Pressinger  Co..  will  be  associated 
with  the  Keller  Manufacturing  Co.  Mr. 
Charles  Strader  has  been  placd  in  charge 
of  western  agencies  with  offices  at  Chi- 
cago  and    Lincoln,    Nebraska. 


Patents    C"iin«'erninK    (Vnient     IJIneks,    Rrioks 
anil  .\rtitlrial   Stone    (('iintinii<-il ) . 

90.3.734.  Di%ided  Bond  for  Two-Mem- 
hered  Concrete  Building  Blocks.  Ludwig 
B.    Larsen.    Portland.    Ore. 

903.90fi,  903.907.  903.908.  Interlocking 
Brick.  Building  Brick  or  Block  and  Ma- 
chine for  Making.  Joseph  Soss.  New 
York.   N.   Y. 

903.9  ir,.  Machine  for  "Making  Concrete 
Slab.     Ora  D.   Tegarden.   Columbus.  Tenn. 

904..M3.  Machine  for  Molding  Concrete 
Building  Blocks.  Chas  AV.  DeArmon  and 
John   I^.    McKlnney.   PIqua,   O. 


904, .0S8.  Building  Block  and  Wall  Con- 
structed Thereof.  Wm.  T.  WIghtman, 
Half   Moon    Hay,   Cal. 

y04,9L'7.  .Mold  for  Building  Blocks.  Wm. 
A.    Hoeck,    South   fjmaha.   Neb. 

907.1-99.  Machine  for  Making  Cement 
Building  Blocks.  Alfred  Stroeh,  Hooper, 
Neb. 

907, «99.  Building  Block.  Wm.  D. 
Moore.    Creston.    Iowa. 

90,s,01S.  Cement  Block  .Machine.  Paul 
A.    Lawin,    Long   Prairie.    Minn. 

909,791'.  Facing  Artificial  Stone.  John 
C.    Hender.son,   Oakland,    Cal. 

910, .^71.  Helnforced  .Molded  Building 
Block.      Geo.    A.    Peter.son,   O.iklanil,   Cal. 

911.1111.  Mold  for  Building  Blocks.  Wm. 
N.  Hox,  Northlield.  and  Haughton  Brown. 
Minneapolis.    .Minn. 

911,,')47.  Process  for  Hardening  Cal- 
careous Artificial  Stone  Substancs  by 
Means  of  Carbonic  Acid.  Erich  Schwane- 
berg  and  Albert  Hinne.  Hanover.  Ger- 
many. 

912.0.'")7.  Concrete  Shingle.  Emerv  P. 
Anger.   Otrlnth.    Miss. 

9lL',o.so.  Cement  Building  Block.  John 
Crawford.   Millinocket.   Me. 

912,3f>7.  Mold  for  Artificial  Stone  or 
Concrete  Posts.  Orvllle  Doughertv,  Jas. 
W.  and  Adam  E.  Armstrong.  Three  I^Jvers, 
Mich. 

913,116.  Mold  for  Molding  Concrete 
Blocks.     Anton  Evenstad,  Lakota.  N.  D. 

914.367.  Concrete  Block  Machine.  Em- 
ery P.  Auger.  Corinth.   Miss. 

914,507.  Concrete  Block.  Herbert  N. 
Pettigrew,   New  Orleans.   La. 

91.5. 2S3.  Mold  f for  Gutter  Tiles).  Wm. 
E.  Frost.  Highland   Mills,  N.  Y. 

915,287.  Mold  for  Concrete  Sign  Posts. 
Leo  G.   Haase.   Pasadena.   Cal. 

915,517.  Machine  for  Making  Concrete 
Blocks.  Peter  Wecht  and  John  WInfleld. 
Fostorla.   O. 

915.556.  Cement  Block  Machine.  Os- 
car Coon.   Chicago.   111. 

915,982.  Gage  for  the  Spacing  Apart  of 
Concrete  Building  Block.  Clawson  M. 
Maddox.  Muncie.  Ind. 

916.260.  Molding  Concrete  Blocks. 
Henry  Briggs,   Hasbrouck   Heights,   N.  J. 

916.409.  Artificial  Stone.  Chas.  A.  Be- 
gle.  .Vnn  Arbor.  Mich. 

916.687.  Cement  Building  Block.  Cha.s. 
W.  Everett  and  Earl  .\shcraft.  Dresden.  O. 

916.689.  Concrete  Block  Mold.  Wm.  H. 
Faulkner,  Delta.  Colo. 

917.004.  Manufacture  of  Blocks.  Plates 
and  Other  Articles  for  U.se  in  Road  Mak- 
ing. Building,  and  for  Similar  Purposes. 
Harold  M.  ClifTord.  Westminster.   En.g. 

917.141.  917,142.  Apparatus  for  Mold- 
ing Concrete.  Jos.  F.  Ross.  Ipswich. 
Mass. 

12.935  (Reissue).  Centrifugal  Block 
Machine.     Menzo  Nashold.  Davis  June.  III. 

917.930.  Building  Block.  F.  A.  W. 
Davis.  Indianapolis.   Ind. 

919.891.  Mold  for  Forming  Artificial 
Stone  Blocks.  Edward  M.  Lane.  Haddon 
Heights.  N.  J. 

920,212.  Building  Block  and  Wall  Con- 
structed Thereof.  Sutton  Strong.  Terre 
Haute.   Ind. 

920.851.  Concrete  Block  Machine. 
Lewis  Flanagan,  Denver.  Colo. 

921. 2S7.  Machine  for  Stamping  Con- 
crete Blocks  and  the  Like.  Hugo  Schmidt. 
Charlottenburg.   Germany. 

921.659.  Machine  for  Making  Concrete 
Blocks  for  Buildings.  Wm.  G.  Bailey. 
Dublin.   Ireland. 

922.594.  Building  Block.  Roy  E.  Kea- 
gle.  Lodi.  Cal. 

922.997.  Concrete  Mold.  Wm.  H.  Al- 
exander. Long  Branch.   N.  J. 


iriPROVEriENT  AND 
CONTRACTING  NEWi 


PAVING. 


New  Orleans,  La. — This  city  brought 
suit  in  the  civil  district  court,  March  3. 
against  the  Sicilian  Asphalt  Paving  & 
Construction  Co.  and  the  American  Bona- 
ing  Co.,  of  Baltimore,  for  $14,8  98.97, 
which  the  city  claims  is  due  it  by  reason 
of  the  defendant  paving  company  liaving 
paved  certain  streets  which  had  later  to 
be  repaved  by  the  city  at  an  expense 
amounting  to  the  sum  sued  for.  The 
bonding  company  is  sued  because  it  is 
alleged  to  be  the  surety  in  the  paving 
company's  contract. 

CONTEMPLATED    WOKK. 

Dayton,  Wash. — Paving  is  contemplated 
for  Main  st. 

Dallas,  Tex. — Paving  is  contemplated 
for  Commerce  st. 

"^'atkins,  N.  Y. — Paving  is  contemplat- 
ed for  Franklin  st. 

Owatonna,  Minn. — The  question  of  pav- 
ing is  being  urged. 

Kokomo,  Ind. — Paving  is  contemplated. 
J.  H.  M^atson,  C5^  engr. 

San  Diego,  Cal. — Paving  is  contemplat- 
ed for  4th,  1st  and  E  sts. 

Bakersfield,  Cal. — Paving  is  proposed 
for  K,  23d,  24th  and  25th  sts. 

Bartlesville,  Okla. — -This  city  contem- 
plates paving  96   blocks  of  streets. 

Youngstown,  O. — Paving  is  contemplat- 
ed for  Breaden  and  Broadway  sts. 

North  Yakima,  Wash. — Bids  v/ill  be 
opened  about  April  5  for  29  blocks  of 
paving. 

Pasadena,  Cal.— The  city  council  has  de- 
cided to  pave  Holliston  ave. 

Atlanta,  Ga. — Paving  is  contemplated 
for  Spring  st.  at  a  cost  of  $20,000. 

Moline,  111.^ — A  resolution  has  been 
passed  for  paving  55th  st.  and  4th  ave. 

Chariton,  la. — A  resolution  has  been 
passed  to  pave  Auburn  ave.  and  Grund  st. 

St.  Joseph,  Mo. — Ordinances  have  been 
passed  for  paving  33rd  st.  and  Kansas  ave. 

Normal,  111. — An  ordinance  lias  been 
passed  to  pave  Main  st.  with  Posten  vitri- 
fied block. 

Hammond,  Ind. — Plans  have  been  com- 
pleted for  paving  Highland  st.  Otto  H. 
Duelke.  cy.  elk. 

Georgetown,  Wash. — An  ordinance  has 
been  passed  for  paving  Rainer  ave.  with 
vitrified  blocks. 

Algona,  la. — This  city  contemplates 
paving  10  blocks  with  brick.  S.  W.  Crow- 
ell,  cy.  elk. 

Wilkesbarre,  Pa. — Br:ck  or  asphalt 
paving  is  contemplated  for  Barnum  Place 
and  Wyoming  st. 

Atlantic,  la. — A  petition  has  been  sub- 
mitted to  council  asking  that  W.  6th  st. 
be  paved. 

Greenwood,  Ind.— About  8  blocks  of 
brick  paving  is  contemplated.  L.  E. 
Pritchard,  pres.  town  bd. 

Albert  Lea,  Minn.- — Paving  is  contem- 
plated for  Main  St.,  but  the  material  has 
not  yet  been  selected. 

Sandusky,  O. — A  resolution  has  been 
passed  to  pave  6  blocks  of  Washington  st. 
witli  asphalt  or  brick. 


Marshalltown,  la. — Council  voted  to 
construct  about  4000  sq.  yds.  of  brick 
paving  and  3000  ft.  of  curbing. 

Norfolk,  Va. — Paving  is  contemplated 
for  Omohundro  and  Moran  aves.,  10th,  4th 
and  other  streets. 

Hackensack,  N.  J. — The  board  of  chosen 
freeholders  has  decided  to  construct  about 
15  miles  of  roads. 

Evanston,  111. — An  ordinance  has  been 
passed  for  paving  Dartmouth  Place  with 
macadam.     J.  H.  Mowe,  comr.  pub.  wks. 

Louisiana,  Mo. — About  7  blocks  of  vitri- 
fied brick  paving  is  contemplated.  H.  J. 
Findlay,  cj'.  elk. 

Alvin,  Tex. — This  county  may  vote  on 
the  question  of  issuing  $250,000  bonds  for 
constructing  good  roads. 

Toledo,  O. — -This  city  contemplates  the 
construction  of  9  blocks  of  concrete  pav- 
ing.    J.  M.  Idchty,  cy.  elk. 

Greenfield,  la. — Plans  are  being  pre- 
pared for  constructing  1  mile  of  vitrified 
brick  paving.     Geo.   B.   Musmaker,  mayor. 

Pasadena,  Cal. — Vitrified  brick  paving 
and  cement  walks  are  contemplated  for  S. 
Broadway.     Hieman  Dyer,  cy.  elk. 

Mt.  Pleasant,  la. — A  contract  will  be 
let  soon  for  constructing  35  blocks  of  brick 
paving.     C.  E.  Waterhouse,  cy.  engr. 

Floodwood,  Minn. — The  construction  of 
new  sidewalks  and  grading  and  improving 
the  streets  is  contemplated.  John  Stokke, 
pres.  vil.  coun. 

Akron,  O. — Ordinances  have  been  passed 
providing  for  the  improvement  of  Wabash, 
Dock,  Paige,  Moeller,  Edgewood,  Berry 
and  Glenwood  aves. 

Mt.  Vernon,  111. — Plans  have  been  com- 
pleted and  bids  will  be  asked  about  May  1 
for  vitrified  brick  paving.  L.  C.  Morgan, 
mayor. 

Billings,  Mont. — This  city  is  considering 
plans  for  constructing  $200,000  worth  of 
vitrified  brick  and  creosoted  wood  block 
paving. 

Atlanta,  Ga. — A  macadamized  boulevard 
from  Ponce  de  Leon  ave.  in  the  Druid  Hill 
section  to  the  courthouse  in  Decatur,  is 
contemplated. 

Goshen,  Ind. — The  property  owners  in 
S.  Main  st,  from  Douglas  st.  to  College 
ave.,  have  petitioned  for  vitrified  brick 
paving.     S.  F.  Spohn.  mayor. 

Washington,  N.  C. — This  city  has  de- 
cided to  expend  $3  0,000  for  paving  the 
streets  with  macadam  and  constructing 
concrete  sidewalks.  D.  B.  Packard,  cy. 
engr. 

Jackson,  Miss. — An  ordinance  has  been 
passed  providing  for  about  45,000  sq.  yds. 
of  paving.  The  material  has  not  yet  been 
decided  upon.     B.   H.   Klyce,   cy.   engr. 

Asheville.  N.  C. — The  city  engineer  has 
been  directed  to  prepare  specifications  for 
paving  Jefferson  drive,  Clayton,  Flint, 
Hillside,  Cherry  and  Chestnut  sts.  and 
Montford  ave. 

Stockton,  Cal. — Specifications  are  being 
prepared  and  bids  will  be  asked  about 
April  1  for  improving  Cherokee.  Waterloo, 
and  Linden  roads.  F.  A.  Eckstrom,  secy. 
coimtv  highway  com. 

Cedar  Lake,  Minn. — Resolutions  have 
been  passed  by  the  good  roads  committee 
of  the  Commercial  Club  providing  for  the 
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Improvement  of  6  nillos  of  rmuls  linnie- 
dlatoly  adjoining  the  city. 

Shawnee,  Okla. — The  chamber  of  com- 
merce voteil  to  ask  the  mayor  and  council 
to  call  an  diction  to  vote  on  the  question 
of  Issuing  $200,000  bonds  for  the  jjurpose 
of  constructing  a  boulevard. 

Lectonia,  O. — Special. — Plans  and  specl- 
flcatiOTis  are  being  prepared  and  the  con- 
tract will  bo  let  in  April  for  about  3000 
lin.  ft.  of  brick  paving.  U.  K.  Stockwell, 
cy.  engr.  ;    F.   A.    U'lilttackcr,  cy.   elk. 

lllfhmond,  Ind. — Tlu-  trustees  will  make 
a  report  April  ;•  on  the  question  of  Im- 
proving the  National  Koad  from  W.  5th 
St.  3  miles  west.  L.  M.  Pleice,  Hagers- 
town,  and  E.  S.  Martindale,  Greensport. 
trustees. 

Peoria,  111. — The  paving  contemplated  in 
this  city,  involving  about  12  miles  of 
Westriimite,  is  proposed  for  a  system  to 
Include  Hillyer  and  Elizabeth  sts.  and 
Harris  avo.  Another  lioulevard  place  has 
been  suggested  for  Perry  avo. 

Philadelphia,  Pa. — According  to  reports 
submitted  to  Mayor  Iteyburn.  March  3,  by 
Chief  McLauglilin  of  the  Electrical  Bureau 
and  Director  Stearns  of  the  Public  Works, 
it  will  require  $4,000,000  to  put  into  effect 
the  proposition  to  pave  all  main  streets 
between  Vine  and  South  sts.,  Delaware 
and  Schuylkill  rivers,  and  to  illuminate 
them  as  Market  st.  is  now  lighted  east  of 
Juniper  st. 

CONTRACTS  TO    BE   LET. 

Fowler,  Ind. — Bids  are  asked"  until  April 
9  for  constructing  4  roads.  Lemuel  Ship- 
man.  CO.  audt. 

Muncie.  Ind. — Bids  are  asked  until 
April  S  for  improving  a  highway.  Joseph 
E.   Davis,  CO.  audt. 

Tipton,  Ind. — Bids  are  asked  until  April 
4  for  constructing  2  stone  roads.  J.  F. 
Barlow,  co.  audt. 

Harrisonburg.  La. — Bids  are  asked  un- 
til .April  4  for  improving  2.")  miles  of  road 
in  Catahoula  Parish.   La.     Police  Jury. 

Rockville.  Ind. — Bids  are  asked  until 
April  l.T  for  constructing  a  gravel  road. 
H.   .\.  Henderson,  co.  audt. 

Delphi,  Ind. — Bids  are  asked  until  April 
4  for  constructing  3  gravel  roads.  M.  G. 
Haun,  CO.  audt. 

Decatur,  Ind. — Bids  are  asked  until 
April  4  for  constiTJCting  4  macadam  roads. 
H.  S.  Michaud,  co.  audt. 

Duluth.  Minn. — Bids  are  asked  until 
about  April  15  for  paving  Garfield  ave.  T 
McO'lvray.   cy.   engr. 

Williamsport,  Ind. — Bids  are  asked  un- 
til April  4  for  constructing  a  gravel  road 
in  Gill  twp.     B.  C.  Crowder,  co.  audt. 

Bozoman,  Mont. — Bids  are  asked  until 
April  7  for  constructing  cement  sidewalks, 
curbs,  etc.     Cy.  elk. 

Eveleth.  Minn. — Bids  are  asked  until 
April  .5  for  !>700  sq.  yds.  of  paving  in 
Grant  ave.     D.   P.   Mclntyre,  cy.  elk. 

Monticello.  Ind. — Bids  are  asked  until 
April  .5  for  constructing  a  gravel  road  in 
Liberty  twp.     A.  G.  Fisher,  co.  audt. 

Clarinda,  la. — Bids  are  asked  until 
April  12  for  constructing  20.500  sq.  yds. 
of  concrete  paving.     C.  W.  Stuart,  cy.  c'k. 

N'fw  Castle,  Ky. — Bids  are  asked  until 
April  12  for  constructing  about  41  miles 
of  turnpike  roads.  S.  Bruce,  Judge  Henry 
Co. 

Madison,  Ind. — Bids  are  asked  until 
April  7  for  constructing  a  road  in  Monroe 
twp.     Gaylord  F.  Crozier.  co.  audt. 

Minneapolis.  Minn. — Bids  are  asked  un- 
til April  for  repairing  roads  Nos.  5  and  S. 
Hugh  R.  Scott.  CO.  audt. 

Frankfort,  Ind. — Bids  are  asked  until 
.\pril  6  for  constructing  S  gravel  roads. 
C.   F.  Cromwell,  co.  audt. 

Cleveland,     O. — Bids     are     asked     until 


.\piil  0  for  Improving  Woodland  road  No. 
2.     A.  B.  Lea,  dir.  pub.  service. 

Fremont,  Mich. — Bids  are  asked  until 
April  4  for  constructing  8129  lln.  ft.  of 
paving  in   .Main  and  .Stewart  st.s.     Vll.  elk. 

Uusliville,  Ind. — Bids  are  asked  until 
April  4  for  constructing  a  macadam  road 
In  Ulchland  twj).     Ji  sse  M.  Stern,  co.  audt. 

KoUonio,  Ind. — Bids  are  asked  until 
April  15  for  constructing  a  gravel  or  stone 
road  in  Center  twp.  A.  B.  Easterllng,  co. 
audt. 

Carrington,  N.  D. — Bids  are  asked  until 
8  p.  m.  April  4  for  constructing  cement 
sldewalk.s  and  crosswalks.  M.  L.  Wln- 
teri'r,  cy.  audt. 

Upper  Albion,  III. — Bids  will  be  asked 
about  May  1  for  paving  Edwards.  Brown, 
Mills  and  Averill  sts.  B.  B.  Stakemlller, 
cy.  engr. 

Cory  don,  la. — Bids  are  asked  until 
April  4  for  one-fourth  of  the  road  work 
for  the  year  1910.  J.  A.  Wade.  twp.  elk. 
of  South  Fork. 

Cando,  N.  D. — B:ds  are  asked  until  8 
p.  m.  April  4  for  constructing  cement  side- 
walks and  street  crossings.  H.  D.  Skinner, 
cy.  audt. 

Spokane,  Wash. — Bids  are  asked  until 
April  5  for  asplialt  and  biick  paving  In 
Browne's  addition.  Including  22  streets 
and  avenues.     B.  P.  \\'. 

Aiigusta,  Ga. — B:ds  are  asked  until 
April  4  for  paving  3r>00  sq.  yds.  of  North 
Boulevard  with  creosoted  wooden  blocks. 
R.  M.  Clayton,  c.v.  engr. 

Atlanta,  Ga. — Bids  are  asked  until  April 
4  for  paving  35,000  sq.  yds.  of  North 
Boulevard  with  creosoted  wooden  blocks. 
B.  M.  Clayton,  cy.  engr. 

Albany,  N.  Y. — Bids  are  asked  until 
April  4,  6  and  8  for  improving  a  number 
of  highways.  S.  Percy  Hooker,  chmn. 
State  Com.  of  Highways. 

Fargo,  N.  D. — Bids  are  asked  until 
April  4  for  constructing  tile,  cement,  con- 
crete and  tar  concrete  sidewalks.  N.  C. 
Morgan,  cy.  audt. 

Ft.  Strong  (Boston  P.  O.),  Mas.«. — Bids 
are  asked  until  April  4  for  constructing 
roads,  walks  and  drains.  Capt.  A.  H. 
Miller,  constr.  Q.  M. 

Ft.  Wayne.  Ind. — Bids  are  asked  until 
April  2  for  grading,  graveling  or  macad- 
am zing  county  highways.  John  B.  Wy.ss. 
chmn.   bd.  co.  comrs. 

Globe,  Ariz. — Bids  are  asked  until  Appl 
6  for  constructing  a  highway  between 
Rooseve'.t  and  this  city.  J.  J.  Riggs,  secy, 
bd.   control. 

Mt.  Carme',  111. — Bids  are  asked  until 
April  4  for  constructing  18,000  sq.  yds.  of 
brick  paving  in  Cherry  st.  Guy  W.  Cour- 
ter.  cy.  engr. 

Petersburg.  Ind. — Bids  are  asked  until 
April  5  for  constructing  rock  roads.  Thos. 
J.  English,  chmn.  co.  comrs;  Frank  R. 
Bidderback,   co.   audt. 

Aberdeen,  Wash. — Bids  are  asked  until 
April  6  for  pavin.g,  constructing  concrete 
walks,  curbs  and  gutters  in  Market  and  K 
sts.     P.  F.  Clark,  cy.  elk. 

Ft.  Leavenworth.  Kan. — Bids  are  asked 
until  April  6  for  constructing  concrete 
walks,  curbs  and  gutters.  Capt.  William 
D.   Davis,  constr.  Q.   M. 

Mayville.  N.  D. — Bids  are  asked  until 
April  4  for  constructing  various  kinds  of 
sidewalks  during  the  ensuing  year.  W.  E. 
Iglehart,  cy.  audt. 

Aberdeen.  Wa.=h. — Bids  are  asked  until 
April  11  for  2.'>,000  sq.  yds.  of  brick,  cre- 
osoted wood  block  and  concrete  paving. 
Cy.  engr.  Washburn. 

Grinnell,  la. — Bids  are  asked  until  .\pril 
4  for  constructing  4000  sq.  yds.  of  vitri- 
fied brick  paving,  and  3000  ft.  of  curbing 
in  alleys  in  blocks  3,  4,  7  and  8. 

Amsterdam,  N.  Y. — Bids  are  asked  until 
April    5   for  constructing   4500   sq.    yds.   of 
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brick  paving  in  E.  Main  st.  and  3600  sq. 
yds.  in  Spring-  St.,  April  5.  F.  E.  Crane, 
cv.   engr. 

Ft.  Dupont  (Delaware  City  P.  O.),  Del. 
— Bids  are  asked  until  April  4  for  con- 
structing 1934  sq.  yds.  of  macadam  roads 
and  3777  sq.  ft.  of  granolithic  sidewalks. 
Constr.  Q.  M. 

Moose  Jaw,  Sask.— Bids  are  asked  until 
April  11  for  constructing  33,300  sq.  yds. 
of  pavement,  13,500  lin.  ft.  combined  curb 
and  gutter,  116. .500  sq.  ft.  concrete  side- 
walks.    W.  F.  Heal,  cy.  elk. 

Jonesboro,  Ark. — Bids  are  asked  until 
April  5  for  constructing  23,000  sq.  yds.  of 
vitrified  brick  block  paving,  10,000  lin.  ft. 
curbing  and  105,000  sq.  ft.  concrete  walks. 
B.  H.  Berger,  chmn.  tad.  impvt.  of  St. 
impvt.  dist.  Xo.  4. 

Platteville.  Wis. — Bids  are  asked  until 
April  14  for  constructing  6550  sq.  yds.  of 
brick  paving  in  Main  and  2nd  sts..  includ- 
ing 340  lin.  ft.  curb  and  gutter,  490  lin.  ft. 
marginal  curb,  and  320  lin.  ft.  plain  curb. 
P.  D.   Hendershott.  cy  elk. 

CONTRACTS   AWARDED. 

.Appleton,  Wis. — The  contract  for  pav- 
ing Union  st.  with  asphalt  was  awarded 
to  J.   F.  Hill  of  Chicago. 

Enid,  Okla.^ — The  contract  for  paving 
work  was  awarded  to  the  Warner-Quinlan 
Co..  for  $107,000. 

Orange,  Tex. — The  contract  for  con- 
structing 5  ft.  sidewalks  and  curbings  was 
awarded  to  G.  W.  Price. 

Springfield.  111. — Henry  Nelch  &  Son  se- 
cured the  contract  for  repaving  Jefferson 
St..  at  42c  a  sq.  yd. 

Dallas,  Tex. — Special. — The  Texas  Bitu- 
lithic  Co.  was  awarded  a  contract  for  1193 
sq.  yds.  of  brick  paving. 

Flint,  Mich. — A  contract  for  paving  Gar- 
land St.  with  asphalt  block  was  awarded 
to    the   Asphalt    Block   Co.,    for    $19,768.87. 

Rochester.  N.  Y. — The  Julius  Friedrich 
Co.  was  awarded  contracts  for  paving  La- 
buriuna.    Crescent   and   Alliance   ave. 

Norfolk,  Va. — Special. — The  Atlantic 
Bitulithic  Co.  was  awarded  a  contract  for 
2  600  sq.  yds.   of  bitulithic  paving. 

Manitowoc,  Wis. — The  Schuette  Cement 
Construction  Co  was  awarded  a  contract 
for   brick  paving  for   $100,000. 

Muncie.  Ind. — William  Birch  was 
awarded  a  contract  for  constructing  brick 
paving  in   Kilgore  ave.,  for   $22,900. 

Crawfordsville,  Ind. — The  contract  for 
constructing  3  miles  of  the  Thomson  gra- 
vel road  was  awarded  to  John  Johnson, 
for  $9900. 

Lynchburg,  Va. — The  contract  for  pav- 
ing 9th.  Commerce  and  8th  sts.  was 
awarded.  Mar.  8,  to  J.  L.  Ford  &  Co.,  for 
$33,300. 

Los  Angeles,  Cal. — The  contract  for 
paving  43rd  St.  with  asphalt  was  awarded 
to  George  It.  Curtis,  at  20c  a  lin.  ft. 

Charleston.  S.  C. — Special. — The  con- 
tract for  constructing  7200  sq.  yds.  of 
bitulithic  paving  was  awarded  to  the  At- 
lantic Bitulithic  Co. 

Norfolk,  Va. — The  contract  for  paving 
Granby  st.  with  creosoted  wood  blocks 
was  awarded  to  the  U.  S.  Wood  Preserv- 
ing Co.,  for  $46,715. 

Vincennes,  Ind. — Contracts  for  con- 
structing 4  gravel  roads  were  evenly  di- 
vided, March  8.  between  Hugh  O'Donnell 
and  C.   F.  Wolfe. 

Nashville.  Tenn. — The  contract  for 
grading  and  macadamizing  Vernon  ave. 
was  awarded.  March  17,  to  J.  E.  Lesueur 
&  Co..  for  $2985. 

Buffalo,  N.  Y. — Henry  P.  Burgard  was 
awarded  the  contract  for  improving  Bailey 
ave.  across  the  West  Shore  Railroad,  for 
$78,217.45. 

Rochester,  N.  T. — The  Rochester  Vul- 
canite Pavement  Co.   was  awarded  a  con- 


tract, March  9,  for  asphalt  street  paving 
repairs,  for  $41,520. 

Faribault,  Minn. — The  contract  for 
2600  sq.  yds.  of  brick  and  sandstone  pav- 
ing was  awarded.  March  18,  to  Fielding  & 
Shepley,   of  St.   Paul,   for   $54,000. 

Peoria,  111. — D.  A.  Myers  was  awarded 
a  contract  for  paving  N.  Glendall  ave. 
with  brick  in  two  sections,  at  $1805.50 
and   $3760.08   respectively. 

Dothan,  Ala.  —  The  Graves  -  Matthew 
Paving  Co.,  of  Birmingham,  was  awarded 
a  contract  for  9  blocks  of  vitrified  brick 
paving,   for  $50,000. 

Flint.  Mich. — J.  F.  Hill  was  awarded  a 
contract  for  paving  3rd  st.  from  Harrison 
to  Avon  sts.,  with  Trinidad  lake  asphalt, 
for   $18,377.88. 

York.  Pa. — The  contract  for  construct- 
ing 2500  sq.  yds.  of  cement  paving  for 
the  Brillhart  estate  was  awarded  to  the 
General    Supply  &   Construction  Co. 

Pensacola.  Fla. — The  contract  for  con- 
structing 53  5,000  sq.  ft.  of  concrete  walks 
was  awarded  to  "W.  W.  Hatch  &  Sons,  of 
Goshen,  Ind.,  at  9.49c  a  sq.  ft. 

Pittsburg,  Pa. — The  contract  for  5200 
SCI.  yds.  of  brick  paving  in  Walnut  St., 
Versailles  twp.,  was  awarded  to  Robt. 
Weir.  Jr..  of  McKeesport,  Pa.,  March  8, 
for  $3000. 

Spokane,  Wash. — The  Western  Asphalt 
Paving  Co.  has  been  awarded  contracts 
as  follows :  Asphalt  paving.  Broadway 
ave.,  $55,000  ;  paving  and  walks,  3rd  ave., 
$13,377. 

Pensacola,  Fla. — The  contract  for  con- 
structing 635,000  sq.  ft.  of  concrete  side- 
walks was  awarded,  March  10.  to  W.  W. 
Hatch  &  Sons  Co.,  of  Goshen,  Ind.,  at  lie 
a  sq.  ft. 

Marshalltown,  la. — The  contract  for 
constructing  sidewalks,  curbing  and  pav- 
ing was  awarded  to  Charles  R.  Speers. 
Concrete  and  tarvia  are  being  considered 
for  paving  material. 

Lexington.  Ky. — The  contract  for  re- 
constructing the  asphalt  paving  in  S.  Ash- 
land ave.  from  Main  to  High  sts.,  was 
awarded  to  Carey  &  Reed,  of  Philadelphia, 
at   $2.15  a  sq.  yd. 

Norfolk,  Va. — The  contract  for  paving 
Chapel  St.  with  3%  miles  of  creosoted 
wood  blocks  was  awarded.  March  5,  to 
the  U.  S.  Wood  Preserving  Co.,  at  $2.65 
a  sq.  vd.,  or  $5,167.50. 

Lincoln,  111. — The  contract  for  brick 
street  .  paving  was  awarded  to  A.  D. 
Thompson,  of  Peoria,  March  21,  as  fol- 
lows: Kickapoo  St.,  $21,266.18;  S.  Mc- 
Lean and  Clinton  st.s..   $7,229.01. 

Carmi.  111. — The  contract  for  street 
paving  was  awarded  to  A.  W.  Eisemayer, 
of  Granite  City,  at  $1.64  a  sq.  yd.  ;  set- 
ting 15.330  lin.  ft.  cui-bing.   56c  a  lin.  ft. 

Waterloo,  la. — The  contract  for  paving 
Arigona  st.  was  awarded  to  the  Bryant- 
Ford-McLaughlin  Asphalt  Paving  Co.,  as 
follows:  Asphalt.  $1.90  a  sq.  yd.;  com- 
bined curb  and  gutter,   60c  a   lin.  ft. 

Spokane.  Wash. — The  Independent  As- 
phalt Paving  Co.  was  awarded  a  con- 
tract for  paving  5th  ave..  as  follows: 
Asphalt  paving  and  sidewalks,  $11,800  ; 
maintenance  of  same.  $545  ;  paving  alley. 
$4100;    maintenance.    $184. 

Portland,  Ore. — Special. — The  contract 
for  eon.structing  8400  sq.  yds.  of  bitulithic 
paving  was  awarded  to  the  Hebe  Con- 
struction Co.  Warren  Bros,  secured  the 
contract  for  44,125  sq  yds.  of  bitulithic 
paving. 

Hartford  City,  Ind. — Contracts  for  con- 
structing the  Hiatt-Willman  and  the 
Chapman  macadam  roads  were  awarded. 
March  7  as  follows :  Hiatt-'Willman  road, 
Clamme'  Bros.,  $12,475;  Chapman  road, 
William  Gradv.  of  Jay  county,   $7490. 

St.  Paul.  Minn. — The  contract  for  mac- 
adamizing  Bald   Eagle   ave.    was   awarded 
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March  21  to  P.  J.  llyan.  for  $3548.  J.  J. 
Mcrgens  was  awarded  a  CDntnict  for  grad- 
ing and  macadaniiziiig  Lexington  ave.,  for 
$14,680,  and  the  Centervllle  road,  for 
$97tiO. 

nioonilngtiin,  111. — The  contract  for  pav- 
ing Grove  St.  and  l-'alrvlew  a\'e.  with 
brick  wa.s  awarded,  Mareli  21,  to  I.  D. 
Lain,  as  follows:  l)anvil!i-  hlock,  $l.tiO  a 
S(i.  yd.  ;  combined  curl)  and  gutter,  40c  a 
lin.  "ft.  ;  e.  1.  sewer  Inlets,  $10  each;  12-ln. 
pipe  Inlets,  40c  a  lln.  ft.  ;  manholes,  $24 
cacli. 

Mason  City,  la. — Special. — R  P.  Wil- 
son, cy.  engr.,  says  a  contract  was  award- 
ed to  George  Gabler,  of  tills  city,  March  7, 
for  26,000  sq.  yds.  of  cement  concrete 
paving,  at  $1.25  a  sq.  yd.;  10.000  sq.  yds. 
of  brick  block  paving,  at  $1.90  a  sq.  yd.  ; 
14.000  lin.  ft.  cement  curbing  at  40c  a 
lln.   ft. 

Portland.  Ore. — Bids  were  submitted 
March  17  for  hard-surface  pavements.  In- 
cluding asphalt,  bitullthic  and  Hassam. 
and  contracts  ha\'e  been  recommended 
for  award  a.«  follows:  Barber  Asplialt 
Paving  Co.,  4th  and  16th  St.,  $1..S0,  and 
Montgomerv  st.,  $1.60  a  sq.  yd.  ;  National 
Contract  Co..  4th  St.,  stone  blocks.  $20,000. 

Green  Bay,  Wis. — The  contract  for  con- 
structing asphalt  paving  in  Walnut.  Bos- 
nian, Adams  and  other  streets  was  award- 
ed to  J.  F.  Hill,  of  Chicago.  March  10. 
The  contract  for  paving  14  streets  with 
tar  macadam  and  concrete  was  awarded 
to  the  McGrath  Construction  Co.,  of  this 
city.  W.  W.  Hatch  &  Son.  of  Wabash, 
secured   the   contract   for   brick   paving. 

Grand  Forks.  N.  D. — Contracts  for  pav- 
ing were  awarded.  March  19.  as  follows: 
Dist.  No.  11.  3S.O0n  sq.  vds.  of  Donnellite. 
P.  R.  McDonnell.  $81,000;  No.  12.  20,000 
sq.  yds.  of  bitullthic,  Bitulithic  Paving 
Co.,  $73,355.50;  No.  13,  19,300  sq.  vds.  of 
granitoid,  R.  S.  Blome  Co..  $51,792  ;  No. 
14,  8700  sq.  vds.  of  creosoted  wood  block. 
Fielding  &  Shepley.   $24,895. 

Louisville,  Ky. — Bids  were  submitted 
March  15  for  reconstructing  14  streets 
with  vitrified  brick.  The  bids  of  Henry 
Bickel  ranged  from  $1.90  to  $1.95  for 
Rubles  block ;  Staebler  Co.,  Portsmouth 
granite,  $1.87  to  $2.05;  G.  W.  Gosnell, 
Carlisle  brick,  vitrified  brick,  $1.85  ;  L.  R. 
Figg  &  Co.,  Carlisle  block.  $1.85.  The 
contract  has  not  yet  been  awarded. 

Louisville.  Ky. — Paving  contracts  were 
awarded,  March  6.  as  follows :  7th  and 
Magazine  sts..  vitrified  brick,  L.  R.  Figg 
&  Co.  ;  Marshall  and  Walnut  sts.,  vitrified 
brick,  J.  W.  Go-snell  &  Co.  ;  granitoid 
sidewalks.  Lee  R.  Figg  &  Co..  G.  W. 
Younger  &  Co..  G.  W.  Gosnell,  and  the 
American  Concrete  Construction  Co.,  at 
prices  ranging  from  90c  to  $1.20  a  sq.  yd. 
The  prices  for  vitrified  brick  paving  va- 
ried  from   $1.80   to   $1.90  a  sq.  yd. 

Minneapolis.  Minn. — Contracts  for  pav- 
ing to  be  constructed  during  1910  have 
been  awarded,  aggregating  $542,288.  as 
follows:  Northwestern  Lime  Co.,  40,000 
lbs.  Portland  cement.  $1.10  a  barrel  ; 
granite  curbing.  Northwestern  Granite 
Co..  65c  and  7  5c  a  ft.  ;  sandstone  curbing. 
Kettle  River  Quarries  Co.  ;  crushed  gran- 
ite. T\'estem  Granite  Co.,  $1.98  a  sq.  yd.  ; 
creosoted  wood  paving  blocks.  Republic 
Creosoting  Co.,  $1.32 1'.j  a  sq.  yd.;  vitrified 
paving  blocks,  Purlngton  Paving  Block 
Co.,  99. Sc  a  sq.  yd.  ;  sandstone  paving 
blocks.  Kettle  River  Quarries  Co.,  $1.54  a 
sq.  yd. 

Toledo.  O. — Paving  contracts  were 
awarded.  March  7.  as  follows :  Garri.gan 
Bros.,  Michigan  St..  Carbovia  with  con- 
crete foundation  and  Berea  curb.  $6,007  ; 
grading  and  macadamizing  Cincinnati  st. 
with  Carbovia,  concrete  base  and  Berea 
curbing.  $4292  ;  "Walters  &  Tansey.  repair- 
ing City  Park  ave.,  vitrified  paving  block 


on  concrete,  Berea  curb  and  asphalt  filler, 
$7565  ;  Columbus  st..  vitrified  paving 
blocks  on  concrete,  sanil  lUh-r  and  n<iea 
curb,  $4867  ;  Jos.ph  W.  McMahon,  grading 
Ohio  St.,  $650  ;  Ohl.)  Paving  Co.,  npavlng 
Buckeye  st.  witli  vitrified  paving  blocks, 
concrete  foumlatlon,  asphalt  filler,  and 
Berea  curb,  $4507. 


SEWERS. 


CONTEMI'LATED   WORK. 

Akron,  O. — The  construction  of  a  sew- 
age   disposal    plant    is    contt-mplated. 

East  Rochester,  N.  Y. — Voted  to  ap- 
propriate   $3,000    for    sewer    extensions. 

Butler,  S.  D. — The  con.structlon  of  a 
sewerage    .system    Is    contemplated. 

Brush,  Colo. — A  sewerage  system  Is 
contemplated.      Mayor   Wm.    Smith. 

Herlngton,  Kas. — Council  voted  to  con- 
struct   a    sewerage    s.vstem. 

Great  Falls,  Mont. — Council  voted  to 
construct    sewers    to    cost    $7,645. 

Roundup,  Mont. — Will  vote  on  the  l.ssue 
of  bonds  for  installing  a  sewerage  system. 

DeKalb,  III. — Plans  are  being  prepared 
for  sewer  extensions.  A.  R.  Russel,  cy. 
engr. 

Princeton,  Ind. — Plans  for  a  sewerage 
system  will  be  made  by  Henry  Nickamp, 
cy.   engr. 

Morristown.  Tenn. — Charles  E.  Collins, 
of  Philadelphia,  Pa.,  has  been  engaged  as 
engineer    for   the   sewerage   system. 

Tacoma,  Wash. — Will  vote  soon  on  the 
issue  of  $100,000  bonds  for  storm  sewers. 
W.    C.    Raleigh,    cy.    engr. 

Forest  Grove,  Ore. — Preliminary  sur- 
veys for  a  sewerage  system  are  being 
made   by   city  engr.    Richardson. 

Albion.  Mich. — The  construction  of  sew- 
ers is  contemplated.  J.  J.  Wiselogel, 
supt.  bd.  pub  wks. 

Tipton,  Ind. — This  city  contemplates 
constructing  a  sewer  in  an  alley.  Robt. 
Van    Buskirk.    cy.    engr. 

Westport,  Conn. — The  fire  district  ap- 
propriated March  10.  $1,500  for  the  con- 
struction   of   a    sewerage    system. 

Glenellyn.  111. — Plans  for  a  sewerage 
svstem  and  disposal  plant  have  been  com- 
pleted,   estimated    cost.    $100,000. 

Binghamton.  N.  Y. — Preliminary  steps 
are  being  taken  preparatory  to  the  con- 
struction of  an  intercepting  sewer  system. 

Philadelphia.  Pa.  —  Ordinances  have 
been  passed  for  constructing  .sewers  in 
the    9th.    21st,    23d.    41st   and   42d   ward. 

Albert  Lea,  Minn. — The  construction  of 
lateral  sewers  in  the  southern  and  west- 
ern   parts   of   this   city   is   contemplated. 

Chico,  Cal. — Will  vote  on  the  issue  of 
$35,000  bonds  for  constructing  storm 
water   sewers.      B.    F.    Hudspeth,   cy.    elk. 

Haddon  Heights,  N.  J. — Plans  are  being 
prepared  for  a  sewerage  system  to  cost 
$53,000.     F.   P.   Burkhart.   boro  elk. 

McKeesport.  Pa. — The  financial  com- 
mittee has  appropriated  $4,000  for  pre- 
paring plans   for  a   new   sewerage   plant. 

Columbia.  S.  C. — The  Granby  Colton 
Mills  is  having  plans  prepared  for  con- 
structing 7,000  feet  of  sewers  in  Mill 
village. 

Pocatello.  Idaho — The  construction  of  a 
sewerage  system  at  a  cost  of  $150,000  is 
contemplated.      W.   A.   Samus.   cy.   engr. 

Grinnell.  la. — The  estimated  cost  of 
constructing  a  sanitary-  sewer  on  the  west 
side   is   $25,000.      W.   F.    Beard,   cy.   engr. 

Russellville.  Ark. — The  construction  of 
a  sanitary  sewerage  system,  including  a 
septic  tank,   is  contemplated   this   season. 

Whitefish.  Mont. — An  ordinance  was 
passed,  March  10,  providing  for  the  issue 
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of  $10,000  bonds  for  constructing  a  san- 
itary  sewer. 

Kissimmee,  Fla. — Voted  to  issue  ?43,- 
000  bonds  for  constructing  sewers  and 
water  works.  Xavier  A.  Kramer,  engr., 
Magnolia,    Miss. 

Paterson,  N.  J. — -A  resolution  was 
passed,  March  15,  providing  for  the  con- 
struction of  a  sewer,  at  a  cost  of  $137,000. 
John   J.    Harder,    cy.    engr. 

Russellville,  Ark. — Plans  for  a  sanitary 
sewerage  system,  including  septic  tank, 
have  been  prepared  by  the  Fuller-Coult 
Co.,  of  St.   Louis. 

Leavenworth,  Kas. — Plans  have  been 
approved  for  constructing  a  trunk  sewer 
in  district  9  in  the  southwestern  part  of 
the   city.      Estimated    cost,    $21,000. 

Bridgeport,  111. — Plans  have  been  com- 
pleted and  bids  will  be  asked  in  May 
for  constructing  a  sanitary  sewer.  Judge 
Madeling,    chm.   bd.    local   impvts. 

Watertown,  N.  Y. — Will  vote  in  May 
on  the  issue  of  bonds  for  improvements 
to  include  a  sanitary  sewer  in  the  first 
ward.      E.   W.    Sayles.    cy.    engr. 

Michigan  City,  Ind. — The  bd.  of  pub. 
wks.  has  ordered  the  construction  of  the 
Wiliard  ave.  or  prison  district  sewer, 
which  will  be  5,200  feet  long  and  cost 
$40,000. 

Vincennes,  Ind. — Hering  &  Fuller,  of 
N.  Y.  City,  have  been  engaged  to  fur- 
nish plans  for  the  proposed  system  of 
storm  and  sanitary  sewerage,  at  a  cost  of 
$2,500. 

Oroville,  Cal. — A  preliminary  report 
has  been  submitted  to  the  city  council 
for  the  proposed  sewerage  system.  Es- 
timated cost,  $120,000.  B.  L.  McCoy,  cy. 
engr. 

San  Francisco,  Cal. — An  ordinance  was 
passed  March  7  providing  for  the  con- 
struction of  sewers  in  section  D,  of  the 
Yerba  Buena  district,  at  a  cost  of  $220,- 
000. 

Montgomery,  Ala. — The  Western  R.  R. 
of  Alabama  will  construct  a  concrete 
sewer  and  reservoir  in  N.  Court  st.,  at  a 
cost  of  $10,000.  W.  N.  Cox,  supt.,  Mont- 
gomery. 

Geneva,  N.  Y. — Wm.  S.  Johnson,  Bos- 
ton, has  been  engaged  to  act  as  consult- 
ing engineer  in  the  work  of  planning  an 
investigation  of  the  sewer  and  water  sys- 
tems.     C.   T.   Church,   cy.   engr. 

Phenix  City  (Columbus,  Ga.,  P.  O.), 
Ala. — This  city  will  construct  600  feet  of 
sewer  pipe  across  the  street  at  the  foot 
of  Summerville  hill,  and  fill  in  the  street. 
Wiley  Rusk,   chm.   st.   com. 

Sheboygan,  Wis. — The  bd.  of  pub.  wks. 
has  recommended  the  construction  of  an 
intercepting  sewer  from  Michigan  ave.  to 
the  Sheboygan  river  along  Franklin  ave., 
and  N.   5th  street,  to  be  built  this  year. 

Oswego,  N  Y.^ — L.  C.  Rowe,  Merrick 
Stowell,  Wilson  Skinner,  Thos.  H.  King, 
R.  A.  Downey  and  V.  J.  Maloney  have 
been  appointed  a  commission  to  investi- 
gate the  sewer  conditions  and  recom- 
mend plans  for  the  necessary  improve- 
ments. 

Pleasant  Ridge,  O.  (Special) — The  city 
council  accepted  and  adopted,  March  16, 
the  surveys,  maps,  plants,  designs  and 
estimates  of  Donald  W.  Caven,  C.  E..  and 
surveyor,  for  a  sewerage  system  and  dis- 
posal plant  including  about  15  miles  of 
vitrified  pipe  sewers,  and  costing  approx- 
imately  $227,000. 

CONTRACTS  TO   BE   LET. 

Big  Stone  Gap.  Va. — Bids  are  asked 
until  April  15  for  constructing  sewer 
work.     Cy.   recdr. 

Manhattan,  Kas. — Bids  are  asked  until 
May  3  •  f or  constructing  a  sanitary  sewer. 
C.  M.  Buck,  cy.  engr. 


Upper  Alton,  111. — Bids  will  be  asked 
about  May  1  for  constructing  sewers.  M. 
A.   Greding,  cy.   elk. 

Ashley,  X.  D. — Bids  are  asked  until 
April  4  for  furnishing  12  metal  culverts. 
John   P.    George,    co.    audit. 

Enid,  Okla. — -Bids  are  asked  until  April 
21  for  constructing  a  lateral  sewer  in 
Garland  addition.      E.    R.   Lee,   cy.   elk. 

Fargo,  X.  D. — Bids  are  asked  until 
April  28  for  constructing  a  12  in.  lateral 
sewer  in  13th  st.     X.  C.  Morgan,  cy.  audit. 

Telluride,  Colo. — Bids  are  asked  until 
April  15  for  constructing  a  sewer  system 
in  West  Telluride.  Jas.  S.  James,  cy. 
engr. 

Indianola,  la. — Bids  are  asked  until  7 
p.  m.,  April  4  for  constructing  a  settling 
tank  and  outfall  sewers.  J.  H.  Clarke,  cy. 
elk. 

Xorth  Battleford.  Sask. — Bids  are  asked 
until  April  19  for  constructing  sewers  and 
sewage  disposal  works.  J.  A.  Foley, 
mayor. 

Xewport,  Ark. — Bids  are  asked  until 
April  27  for  constructing  6%  miles  of 
sanitary  sewers  and  a  pumping  plant.  C. 
S.    Henry,    secy. 

Xevada.  la. — Bids  are  asked  until  April 
5  for  constructing  the  Washington-Pales- 
tine twp.  drainage  dist.  Xo.  28.  F.  G. 
Dunahugh,    co.    audt. 

Brooklyn,  X.  Y. — Bids  are  asked  until 
April  6  for  constructing  sewers  and  se^\'er 
basins  in  various  streets.  Alfred  Steers, 
boro    prest. 

Toronto,  Ont. — Bids  are  asked  until 
April  19  for  constructing  section  Xo.  1 
high  level  intercepter.  G.  R.  Grary, 
mayor   and   chm.    bd.    control. 

Danville.  111. — Bids  are  asked  until  May 
]  for  constructing  sewers  in  Fairweight 
Park  and  Elmwood  Park  additions.  W. 
E.  Winn.  cy.  engr. 

Comstock,  X.  Y. — Bids  are  asked  until 
April  5  for  constructing  a  sewage  dis- 
posal system.  C.  V.  Collins,  supt.  State 
Prisons,    Capitol,    Albany,    X.    Y. 

Trenton,  X.  J. — Bids  are  asked  until 
April  5  for  constructing  sewers  in  Styves- 
ant.  E.  Stuyvesant  and  Exton  aves..  Pros- 
pect and  Marion  sts.  Harry  B.  Salter, 
cy.    elk. 

Columbia,  Mo. — Bids  are  asked  until 
April  5  for  constructing  16,000  ft.  of  8 
to  12  in.  sewers  for  tile  and  earthen-ware 
and  55  manholes.  John  S.  Bicknell,  cy. 
elk. 

San  Antonio.  Tex. — Bids  are  asked  until 
April  5  for  constructing  11  miles  of  san- 
itary sewers,  including  manholes  and 
flushtanks  in  impvt.  dist.  Xo.  7.  Bryan 
Callaghan,    mayor. 

Louisville,  Ky. — Bids  are  asked  until 
April  8  for  constructing  5,198  ft.  of  con- 
crete sewer  in  Brook  St.,  requiring  5.000 
cu.  yds.  concrete  and  495,000  lbs.  steel. 
Comrs.    sewerage. 

Charleston,  S.  C. — Bids  are  asked  until 
April  .">  for  furnishing  iron  castings,  Port- 
land and  Rosendale  cements,  terra-cotta 
glazed  pipe,  bluestone,  granite  or  grneiss 
curb.    etc.      B.    P.    W. 

Canton.  111. — Bids  are  asked  until  April 
14  for  constructing  a  system  of  storm 
water  sewers,  changes  and  additions  to 
sanitary  sewer  and  sewage  purification 
tanks,    etc.     Joseph   "^^augh,    cy.    elk. 

Arnold,  Pa. — Bids  are  asked  until  April 
G  by  Arnold  and  Xew  Kensington  bor- 
oughs for  constructing  a  48  in.  steel  re- 
inforced concrete  sewer,  2,000  ft.  in  length 
in  14th  St.  George  B.  Campbell,  Jr.,  boro 
engr. 

Toronto.  Ont.— Bids  are  asked  until 
April  4  for  constructing  a  pipe  sewer  and 
appurtenances  for  the  Victoria  Industrial 
School.  Mimico.  Chester  Ferris,  supt. 
Victoria  Industrial  School,  Mimico. 
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PfjiI)od.v,  Was. — Bids  are  asked  until 
April  .')  fui-  oonstructlng  4  miles  of  8  to 
12  in.  sanitary  sewers,  with  manlioles. 
lainphiilts.  tliislitanks,  etc..  and  a  rein- 
forced concrete  septic  tank.  J.  W.  Mav- 
ity,   enwr. 

Newark.  N.  J. — Bids  are  asked  until 
April  5  for  constructing  a  storm  water 
drainage  system  in  Park  ave.,  including? 
10,400  ft.  8  to  1:4  in.  vit.  pipe;  1.700  ft. 
24,  27  and  30  in.  reinforced  concrete  pipe: 
130  reinforced  concrete  catcli  basins;  150 
cu.  yds.  brick  masonry ;  2,">,000  lbs.  c.  1.  ; 
1,000  lbs.  wroupht  iron.  A  Church,  comr. 
Essex   Co.,   park  comrs. 

CONTRACTS   AWARDED. 

Mayfleld.  Cal. — The  contract  for  sewer 
construction  was  awarded  to  J.  Birkett 
&   .'^onnicken. 

Dayton.  O. — The  contract  for  construct- 
ing tlic  Haynes  st.  sewer  was  awarded 
Hecker   &    Klrschner,    for    $6,701. 

Omaha,  Neb. — 'James  Jensen  was 
awarded  a  contract  for  building  a  brick 
and  concrete  sewer  in  Burt,  for  $46,- 
968.20. 

Canby,  Minn. — The  contract  for  con- 
structing a  sewerage  system  was  award- 
ed to  Tanner  Bros.,  of  Webster,  S.  D.,  for 
$24,384. 

Pine  Bluff.  Ark. — The  contract  for  ex- 
tending the  sewers  in  Mulberry  st.,  18th, 
10th  and  20th  aves.,  was  awarded  to  Rob- 
inson   Bros. 

Clinton.  Okla. — The  contract  for  con- 
structing pipe  sewers  was  awarded  to  the 
the  Hcnian  Constr.  Co.,  of  St.  Louis,  Mo., 
for   $17,838. 

Plymouth,  Wis. — The  contract  for  sew- 
er construction  was  awarded  to  Eul,  Co- 
chems  &  Nebel.  of  Sturgeon  Bay,  Wis., 
for    $16.06."). 

Charleston.  S.  C. — The  contract  for  ad- 
ditional drain  trunk  at  the  Navy  Yard 
was  awarded  to  P.  D.  Hay,  of  this  city, 
for   $29,000. 

Medina,  N.  Y. — The  contract  for  con- 
structing the  west  side  sewerage  system 
was  awarded  to  the  F.  J.  Gotts  Co.,  of 
Hambery.    for    $27,750. 

Lodi,  Cal. — The  contract  for  construct- 
ing a  sewerage  system  was  awarded  Mar. 
16  to  J.  M.  Appleton  and  Frederickson 
Bros.,    for    $51,226. 

Holton.  Kas. — The  contract  for  con- 
strucing  a  sewerage  system  was  awarded 
to  P.  A.  Johnson  &  Co.,  of  Kansas  City, 
Mo.,    for    $45,204.39. 

Gurley,  Colo. — The  contract  for  sewer 
work  in  dist.  45  was  awarded,  March  8, 
to  Spicer  &  Watson,  of  Colorado  Springs, 
for   $18,659. 

Portland.  Ore. — The  contract  for  con- 
structing the  Brooklyn  .sewers  was  award- 
ed. Mar.  11.  to  Pacquet.  Girbisch  &  Jop- 
lin.    for    $247,000. 

Metropolis,  111. — The  contract  for  con- 
structing a  sewerage  system  was  award- 
ed to  Reeb  Bros.,  of  Belleville,  111.,  Mar. 
7,    for    $57,659. 

New  Britain.  Conn. — The  contract  for 
furnishing  sewer  pipe  for  the  fiscal  year 
was  awarded  to  the  Warner-Miller  Co., 
of    New    Haven,    for    about    $15,000. 

FVanklin.  Tenn. — The  contract  for  ex- 
tending the  sewerage  and  water  wks.  sys- 
tems was  awarded.  Mar.  17,  to  the  Shef- 
field  C.    I.    Pipe   &   Foundry   Co. 

Sterling.  Ky. — The  contract  for  con- 
structing a  sewerage  system  was  awarded 
to  the  Clark  County  Constr.  Co..  of  Win- 
chester.   Ky..    for    $41,000. 

Parkersburg.  W.  Va. — John  W.  Curr>- 
was  awarded  a  contract.  Slar.  9.  for  con- 
structing a  sewer  in  22d.  23d  and  other 
streets   in   the   7th  ward,   for  $6,201.95. 

Greenfield.  Ind. — The  contract  for  con- 
structing a   sewer  system  and  light  plant 


liir  the  Cuutity  Infirmary  was  awarded 
to   III.'  Clark  Lighting  Co..  and  J.   W.   Krv. 

Spriiigtield,  III. — riobt.  E.  <;<«idwin  was 
award'-d  ;l  contract  for  constructing  a 
sewer  in  N.  9th  st.  at  36  cts.  a  ft.  for  the 
main  sewer,  34  cts.  for  Inlets,  and  $25 
each    for   manholes. 

Kansas  City.  Mo. — The  contract  for 
•  •niistiiictlng  a  ii-inliirced  concrete  pipe 
joint  district  sewer  in  Burch  Creek  Water- 
shed was  awarded,  Mar.  IS.  to  Williams 
&   .^aniple.   of  this  city,   for  $250,580. 

Salt  Lake  City.  I'tali. —  (Special).  The 
contract  for  constructing  a  reinf(jrced  con- 
crete conduit  in  Parley's  Creek,  south  of 
12th  South  St..  was-awarded  to  the  Moran 
Construction    Co..    for    $6,085.98. 

Kice  Lake,  Wi.s. — Bids  for  construct- 
ing a  4  4  in.  concrete  sewer  and  'vitrified 
pipe  sewers,  with  Aylward  c.  i.  catch 
basins  and  concrete  basins  were  submitted 
as  follows :  E.  Knudson,  Rice  Lake,  $50,- 
450  and  $57,170;  E.  N.  Harding  Co..  $58,- 
138  and  $58,738;  Pastoret  &  Lawrence 
Co.,    $58,884    and    $60,304. 

Muscatine,  la. — Contracts  were  award- 
ed. Mar.  10.  as  follows:  For  Kecklerville 
sewer  to  the  Independent  Construction  Co., 
of  Davenport,  Iowa,  at  $5,873  ;  for  Fair 
Oaks  sewer,  to  the  Eppel-Schlosser  Co., 
of  Mu.scatine.  at  $3,398.  James  J.  Ryan 
is  city  engineer. 

Monticello.  N.  Y. — C.  S.  Lambie  &  Co., 
of  Pittsburg,  Pa.,  secured  the  contract. 
Mar.  17,  for  constructing  a  portion  of  the 
sewerage  system  and  a  garbage  disposal 
plant,  for  $92,900.  The  other  bids  sub- 
mitted were  as  follows :  L.  F.  Bannon, 
Kingston.  $116,092;  T.  C.  Rider  Co..  Mon- 
ticello, $98,000  ;  John  W.  Heller,  Newark, 
N.  J..  $98,712  ;  Albert  W.  Banker.  Glov- 
ersville.  $114,000:  Kellam  &  Shaffer, 
Schenectady.  $122,600;  John  B.  O'Roarke, 
Boston.  $112,113:  Delaware  Constr.  Co., 
Sydney,  $116,000  :  Albert  Gaffey.  Syra- 
cu.se.  $116,771  ;  Chas.  Ippolito,  Orange, 
N.   J.,    $100,320. 


WATER  WORKS. 

Bessemer.  Ala. — The  city  council  passed 
an  ordinance.  Mar.  10.  to  purchase  the 
city  waterworks  for  $500,000.  Mayor 
Lewis. 

CONTEMPLATED  WORK. 

Elyria.  O. — The  extension  of  the  water 
services    is    contemplated. 

Medford.  Okla. — Voted  to  issue  bonds 
for  the  extension  of   the  water  works. 

Lordsburg.  Cal. — The  construction  of  a 
water   works   plant    is   contemplated. 

Harbor  Springs.  Micli. — Voted  to  install 
a    waterworks    system. 

Ft.  Erie.  N.  Y. — Voted  to  construct  a 
municipal    waterworks    system. 

Ephraim.  Utah. — The  construction  of  a 
water   works  system   is   contemplated. 

Walthill.  Neb. — The  construction  of  a 
water    works    system    is    contemplated. 

Lafayette.  Ala. — The  installation  of  a 
waterworks    system    is    contemplated. 

McKeesport,  Pa. — The  finance  commit- 
tee has  appropriated  $20,000  for  new 
water  mains. 

Grinnell,  la. — The  estimated  cost  of  40 
blocks  of  water  mains  in  West  Grinnell  is 
$12,000. 

Libby.  Mont. — Coimcil  is  considering 
the  question  of  a  municipal  waterworks 
system. 

'  Butler.  Pa. — The  Butler  Water  Co.  is 
considering  the  construction  of  a  reser- 
voir. 

Mitchell.  Ind. — The  question  of  grant- 
ing a  water  works  franchise  is  under  dis- 
cussion. 
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Houma,  La. — The  bd.  of  aldermen  has 
authorized  Calvin  Wurzlow,  mayor,  to  ask 
for  bids  for  a   pump. 

Fenton.  la. — Voted  to  issue  bonds  for 
constructing  a  water  works  system.  T. 
M.   Hillsborough,   cy.  elk. 

Oconomowoc,  Mo. — An  ordinance  has 
been  passed  for  constructing  and  extend- 
ing  the   water   works   system. 

Lafayette.  Ala. — Voted  to  issue  bonds 
for  constructing  a  water  works  and  elec- 
tric   light   plant. 

Hamilton,  Ont. — The  construction  of 
new  water  mains  is  contemplated.  A.  H. 
McCaullum,   cy.   engr.   and  mgr.  w.  w. 

Miles  City,  Mont. — Will  vote  on  enlarg- 
ing and  improving  the  water  works,  elec- 
tric light,   and  sewer  system. 

Elberton,  Ga. — Additional  filter  capacity 
at  the  water  works  plant  is  comtemplated. 
G.   W.    Hubbard,    supt. 

Mart,  Tex.— The  Commercial  Club  is 
considering  the  construction  of  a  dam  to 
furnish  the  city  with  supplv  of  water. 

Tulsa.  Okla. — Voted  ?1 00,000  bonds  for 
improving,  extending  and  maintaining  the 
water   works    system.      B.    H.    Sand,    supt. 

Hartford,  Conn. — The  bd.  of  water 
comrs.  voted  to  construct  water  mains  in 
Kenyon  and  Magnolia  sts.  and  Shultas 
Place. 

Gadsden,  Ala. — J.  N.  Hazlehurst,  of  At- 
lanta, has  been  engaged  as  engineer  for 
the  proposed  improvements  to  the  water 
works. 

Sacramento,  Cal. — The  East  Sacra- 
mento Water  Co.  has  adopted  plans  and 
specifications  for  the  construction  of  a 
concrete   tank. 

Columbus  Junction.  la. — The  business 
men  are  in  favor  of  erecting  a  concrete 
dam  across  the  Iowa  river  north  of  this 
city. 

Bloomington,  Ind. — The  trustees  of  the 
Indiana  University  have  approved  plans 
for  a  new  water  plant,  and  bids  will  be 
asked    soon. 

Minneapolis,  Minn. — The  water  com- 
mittee has  recommended  the  construction 
of  water  mains  in  numerous  streets,  at  a 
cost    of    $400,000. 

North  East,  Md. — Bids  will  be  asked 
about  May  1  for  constructing  a  water 
works  system.  G.  A.  M.  Johnson,  Leslie, 
Md.,   prest.    company. 

Gainesville,  Tex. — The  city  council  voted 
in  favor  of  the  city  purchasing  the  Gaines- 
ville water  works  system  for  $92,000,  and 
operating   it. 

Trenton,  N.  J. — Hering  &  Fuller,  N.  T. 
City,  will  make  preliminary  investigations 
with  a  view  to  constructing  a  water  puri- 
fication  plant. 

Defiance,  O. — Preliminary  plans  for  a 
municipal  water  works  system  and  elec- 
tric light  plant  will  be  made.  Chas  Beh- 
ringer,    dir.    dept.   P.    S. 

Searcy,  Ark. — W.  S.  Shields,  cons.  engr. 
of  Chicago,  estimates  the  cost  of  making 
improvements  in  water  and  sewer  district 
No.    1    at    $81,000. 

Galesburg,  111. — An  ordinance  has  been 
referred  to  the  finance  committee  pro- 
viding for  the  issue  of  $75,000  for  the  im- 
provement of  the  water  systems. 

Duluth,  Minn. — The  water  and  light 
bd.  has  been  authorized  to  sell  $200,000 
bonds  for  extensions  and  improvements 
in    the   water   and   gas   systems. 

Boonville,  Ind. — Resolutions  have  been 
passed  ordering  the  construction  of  a  new 
city  reservoir  back  of  the  present  lake. 
Louis   Meyer,    cy.    engr. 

Parkersburg,  W.  Va. — This  city  will 
construct  a  reservoir,  pumping  station, 
and  pumping  engines.  The  date  for  re- 
ceiving bids  has  not  yet  been  decided 
upon.      Frank    Good,    cy.    audt. 

Olathe,    Kas. —  (Special).     L.   R.    Sykes, 


cy.  elk.,  says  this  city  will  probably  vote 
April  5  on  the  proposition  to  erect  a 
standpipe  and  filter  for  the  waterworks 
system. 

Anoka,  Minn. — -Will  vote  April  10  on 
the  issue  of  $45,000  bonds  for  construct- 
ing a  power  dam  on  the  Rum  river,  and 
for  erecting  and  equipping  sub-stations, 
pumps,    transforming    stations,    etc. 

Austin,    Tex. — This   city   will   vote  April 

5  on  the  proposition  of  the  Dumont- 
Holmes  Steel  Concrete  Co.,  of  Chicago, 
to  rebuild  the  dam  across  the  Colorado 
river   above    this   city,    for    $1,000,000. 

Peru,  Ind. — Plans  and  specifications  for 
installing  new  machinery  and  other 
changes  in  the  water  works  and  lighting 
systems  will  be  prepared  by  Smith, 
Hinchman  &  Grylh,  of  Detroit,  "Mich.  T. 
E.    Dunn,   cy.    elk. 

Childress,  Tex. — John  B.  Hawley,  of 
Ft.  Worth  Tex.,  has  been  engaged  as  en- 
gineer for  water  works  improvements,  in- 
cluding a  pumping  station  at  Lake  Chil- 
dress and  laying  10,000  ft.  of  8  in.  water 
piping. 

Potsdam,  Ky. —  (Special).  Geo.  A.  Lit- 
tel.  supt.  Potsdam  w.  w.,  says  an  ap- 
propriation was  voted  by  this  village  re- 
cently for  the  purpose  of  investigating  the 
building  of  a  standpipe.  Correspondence 
is    solicited. 

Toronto,  Ont. — The  city  engineer  has 
been  directed  to  report  on  the  practicabil- 
ity and  cost  of  extending  the  intake  pipe 
1,000  ft.  further  out  in  the  lake  and  sink 
it  100  ft.  below  the  surface. 

Gilbert,  Minn. — C.  L.  Newberry,  Jas. 
Darling,  and  O.  H.  Haenke  have  been  ap- 
pointed a  water,  light  and  power  commis- 
sion to  consider  the  question  of  install- 
ing sewer,  waterworks  and  lighting  sys- 
tem-q. 

Medina.  N.  Y. — At  a  joint  meeting  of 
the  bd.  of  trustees  and  the  board  of  water 
comrs.,  March  21.  it  was  decided  to  re- 
tain as  an  auxiliary  water  supply  that 
part  of  the  old  Knowlesville  Waterworks 
plant   south   of   the  canal. 

Minneapolis,  Minn. — Rudolph  Hering,  of 
N.  Y.  City,  recommends  rapid  mechanical 
filtration  of  the  Mississippi  river  water, 
as  a  means  of  solving  the  question  of 
fine  water  for  the  citv.  He  estimates  the 
initial    cost    of    the    plant    at    $552,500. 

Hillsboro,  Ore. —  (Special).  A.  G.  Gil- 
more,  supt.  Hillsboro  Water,  Light  & 
Power  Co..  says  this  city  contemplates 
sinking  additional  wells  for  the  public 
water  supply,  and  would  appreciate  any 
information  they  receive  regarding  pump- 
ing machinery,  methods  of  sinking  wells, 
etc. 

Denver,  Colo. — This  city  will  vote.  May 
17,  on  the  propositions,  as  follows:  1  new, 
20  yr.  franchise  of  the  Denver  Union 
"U'ater  Co..  in  exchange  for  which  the 
company  will  give  the  city  $100,000  bonus 
a  year  in  fire  service.  2.  Proposition  to 
issue  $17,500,000  bonds  for  the  purchase 
of  the  water  plant  and  its  improvements 
either  by  the  city  or  the  united  commer- 
cial   organizations. 

Anita,  la. —  f Special).  Bruce  &  Zieg- 
ler,  attorneys-at-law,  advise  us  that  the 
business  men  of  this  city  have  recently 
organized  a  commercial  club,  which  is 
now  investigating  the  question  of  a  mu- 
nicipal waterworks  and  light  plant.  The 
town  has  a  population  of  1.500.  It  has 
not  water  power,  and  will  secure  its  water 
from  wells.  Both  plants  will  have  to  be 
run  by  gasoline  or  steam  engines.     Bruce 

6  Ziegler  desire  naines  and  addresses  of 
parties  interested  in  installing  such  plants. 

CONTRACTS  TO   BE   LET. 

Benoit,      Miss. — Bids     are     asked     until 
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April  5  for  constnittlnK  ii  waterworks 
system.      M.   AI.   Thompson,   iim>or. 

Quitmnn,  iJa.— Hl<ls  aro  asked  until 
April  6  for  constructiiiK  u  steel  tower  and 
tank.      J.    D.    Wilson,    mayor. 

Florence,  S.  C. — Bids  are  asked  until 
April  15  for  constructing  7  miles  of  water 
mains.     M.   D.   Lucas,  cy.   secy,  and  treas. 

Madison,  Neb. — Bids  are  asked  until 
April  6  for  a  motor  driven  pump,  steam 
boiler,    etc.      F.    J.    Danken,    cy.   elk. 

North  Battleford,  Sask. — Bids  are  asked 
until  April  la  for  constructing  water 
works,  concrete  reservoir,  etc.  J.  A. 
Foley,    mayor. 

Waterbury,  Conn. — Bids  are  asked  until 
May  17  for  constructing  a  new  concrete 
dam  In  the  town  of  Morris.  U.  A.  Cairms, 
cy.    engr. 

Ft.  Hancock,  N.  J. — Bids  are  asked  un- 
til April  21  for  laying  a  submarine  line  of 
2,200  ft.  of  10  in.  universal  c.  i.  pipe. 
Marietta   Water  Co. 

Cokeville,  Wyo. — Bids  are  asked  until 
April  15  for  constructing  the  Covey  Ca- 
nal, near  here.  ^\'.  Newborough,  ch. 
engr.,   Evanston,   Wyo. 

Opelika.  Ala. — Bids  are  asked  until 
April  15  for  furnishing  water  to  city  ser- 
vice to  begin  at  expiration  of  present  con- 
tract.     L.    I'.    Kickson.    mayor. 

Ft.  Collins,  Colo. — Bids  are  asked  until 
April  14  for  constructing  a  storage  res- 
ervoir on  Bingham  Hill.  G  miles  from 
here.      Ross  S.   Fedder,   cy.   elk. 

Columbus,  O. — Bids  are  asked  until 
April  4  for  furnishing  700  tons  of  c.  i. 
pipe  and  25  tons  of  special  castings.  H. 
S.   Helton,   dir.   pub.   service. 

Meridian,  Miss. — Bids  are  asked  until 
April  5  for  constructing  8,500  ft.  of  24 
in.  reinforced  concrete  conduits.  Wm.  F. 
Wilcox,    gen'l    mgr.    water   conim. 

Ft.  Bayard,  N.  Mex. — Bids  are  asked 
until  April  18  for  constructing  the  post 
water  main,  with  Installation  of  fire  plug. 
Capt.    S.   D.   Vestal.    Constr.    Q.    M. 

Weston,  Ont. — Bids  are  asked  until 
April  IS  for  constructing  a  pump  house, 
mechanical  water  filters,  and  electricity 
operated    machinery.      T.    H.    Taylor,    elk. 

Russellville.  Ark. — Bids  will  be  re- 
ceived about  June  1  for  constructing  the 
proposed  water  works  s.vstem.  A.  B. 
Brewster,  prest.  Russellville  Water  & 
Light   Co. 

Madison.  Wis.: — Bids  are  asked  until 
April  5  for  completing  the  water  mains 
in  the  Capitol  park  and  grounds  of  the 
Capitol  Heat,  Light  &  Power  plant.  Lew 
F.    Porter,    secy.    Capitol    Comn. 

Ft.  Collins,  Colo. — Bids  are  asked  until 
April  14  for  constructing  a  reser\-oir  on 
Bingham  Hill  with  concrete  sides  and  bot- 
tom and  concrete  or  frame  roof.  Robt. 
S.   Fielder,   cy.    elk. 

Detroit.  Minn. — Bids  are  asked  until 
April  4  for  constructing  8.560  ft.  of  6  in. 
and  300  ft.  of  S  in.  water  mains;  21  hy- 
drants; 11  gate  valves;  4.000  lbs.  special 
castings.      Chas.    G.    Sturtevant,    cy    elk. 

Theodore.  Utah. — Bids  are  asked  until 
April  9  for  constructing  main  irrigating 
canal  from  Rock  Creek  to  eastern  edge 
of  Blue  Bench,  13.56  miles.  Jackman 
Herrick.  secy.  Upper  Blue  Bench  Irri- 
gation   dist. 

Newton,  Mass. — Bids  are  asked  until 
April  6  for  constructing  a  pressure  tun- 
nel and  laying  water  mains,  etc.,  for  the 
western  aqueduct  supply  main.  Henr>' 
H.  Sprague,  chm.  Metropolitan  water  and 
sewer  bd. 

Corpus  Chrlstl.  Tex. — Bids  are  asked 
imtil  April  S  for  furnishing  4.  6  and  S  in. 
c.  i.  water  main  and  c.  i.  specials,  gate 
valves,  hydrants,  etc.,  and  for  laying  8 
miles  of  water  mains.  Clark  Pease, 
mayor. 


Wejburn.  Sask. —  Bids  are  asked  until 
April  27  for  constructing  power  house, 
mechanical  water  filters,  water  works 
pumping  macliiner.v,  constructing  sewer 
pilie,  sewage  disposal  works,  etc.  Geo. 
itoss,   secy. -treas. 

Calgar.v,  Alta. — Bids  are  asked  until 
May  1  for  comr>leting  tlie  canal  system 
In  the  eastern  sectlf)n  of  the  company's 
Irrigation  block  in  Alberta.  J.  S.  l>ennls, 
asst.  to  2d  vice-prest.,  Canadian  PaclHc 
Ry.  Co. 

CONTRACTS  AWARDED. 

Salt  Lake  City,  I'tah.— (Special).  The 
contract  for  constructing  water  mains  was 
awarded  to   P.   J.   Moran,   for  $49,438.60. 

Townsend,  Wash. — The  contract  for 
constructing  reservoir  No.  2  on  Morgan 
Hill  was  awarded  to  Coyne  &  Son,  for 
$12,482. 

Tacoma,  Wash. — The  contract  for  lay- 
ing water  mains  in  Canal,  River  and  21st 
sts.  was  awarded  to  Bertelson  &  Sons, 
for   $23,800. 

Milwaukee,  Wis. — The  contract  for  con- 
structing 4  to  16  miles  water  mains  dur- 
ing the  coming  year  was  awarded  to  Mi- 
chael   O'Donnell,    for    $15,000. 

Baltimore,  Md. — The  contract  for  con- 
structing pipe  lines  throughout  Ten  Hills, 
suburban  development,  was  awarded  to 
the  Baltimore  County  Water  &  Electric 
Co. 

Atlantic  City,  N.  J. — The  Heine  Safety 
Boiler  Co.,  of  Philadelphia,  was  awarded 
the  contract  for  furnishing  and  installing 
two  boilers  at  the  Absecon  pumping  sta- 
tion,  for   $6,466. 

Meadvllle,  Pa. — The  contract  for  erect- 
ing a  brick  chimney  at  the  city  pumping 
station  was  awarded,  March  7,  to  the 
Heine  Chimney  Co.,  of  Chicago,  for  $1,- 
342.    without    foundation. 

Portland,  Ore. — The  Schaw  Batcher 
Works,  of  Sacramento,  received  the  con- 
tract, March  8,  for  constructing  a  steel 
conduit  from  the  headworks  to  Mt.  Tabor, 
a  distance  of  24  miles,  for  $1,259,782. 

Canon  City,  Colo. — The  contract  for 
constructing  a  complete  system  of  Irriga- 
tion for  the  Southern  Irrigation  Co.  was 
awarded  to  the  Kenefick-Quigley-Hoffman 
Constr.  Co.,  of  Denver,  Colo.,  for  $12,000,- 
000. 


BRIDQES. 


Meadville,  Pa. — Plans  are  being  pre- 
pared for  a  bridge  over  French  creek  at 
Mead  ave. 

Vincennes.  Ind. — Bids  are  asked  until 
April  5  for  bridge  repairs.  John  T.  Scott, 
CO.   audt. 

Coffev-^ille,  Kas. — Bids  are  asked  until 
April  12  for  constructing  several  bridges. 
Bd.    CO.   comrs. 

Noblesvllle.  Ind. — Bids  are  asked  until 
April  5  for  constructing  7  concrete 
bridges.     Geo.   Guffin.   co.   audt. 

Decatur,  Ind. — Bids  are  asked  until 
April  4  for  constructing  a  number  of 
bridges.      H.    .S.    Michaud,    co.    audt. 

Piedmont.  Cal. — The  citizens  voted  to 
Issue  $35,000  bonds  for  constructing  a 
concrete    viaduct    on    Oakland    ave. 

Goshen.  Ind. — Bids  are  a.sked  until  April 
5  for  constructing  bridge  and  repairs.  D. 
O.    Batchelor.    co.    audt. 

Streator,  111. — Bids  are  asked  until 
April  4  for  building  a  bridge  over  the 
river.      John    B.    Patterson,    cy.    elk. 

Danville,  111. — Bids  are  asked  until 
April  4  for  constructing  a  concrete  re- 
inforced and  steel  highway  bridge.  Co. 
comrs. 

Salem,  Ind. — Bids  are  asked  until  April 
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4   for  constructing  a   concrete  bridge  over 
Blue    river.      Sam    G.    Ellis,    co.    audt. 

Kalama,  Wash. — Bids  are  asked  until 
April  5  for  building  a  steel  highway 
bridge  at  Castlerock.  G.  S.  Roberts,  co. 
engr. 

Elizabeth  City,  N.  C. — Bids  will  be 
asked  soon  for  constructing  a  new  bridge 
across  the  Pasquotank  river.  Camden 
Ferry  Co. 

LaPorte.  Ind — Bids  are  asked  until 
April  4,  for  constructing  a  bridge  over 
Kankakee  river  at  English  lake.  C.  H. 
Miller,  co.  audt. 

Lynchburg,  Va. — H.  L.  Shaner,  cy. 
engr.,  will  prepare  plans  and  specifica- 
tions for  constructing  a  reinforced  con- 
crete bridge  across  James  river. 

Gretna.  La. — Bids  are  asked  until  June 
1  for  building  a  steel  bridge  across  Har- 
vey Canal  in  Jefferson  Parish.  E.  M. 
Hubert,  secy.   Police  Jury. 

Shreveport,  La. — Bids  are  asked  until 
April  12  (extension  of  date),  for  build- 
ing a  steel  traffic  bridge  over  Red  river. 
Geo.   R.   Wilson,   cy.   engr. 

White  Rocks,  Utah. — Bids  are  asked 
until  June  1  for  building  a  steel  bridge 
at  Uintah  and  Ouray  Indian  agencv. 
Comr.    Indian   Affairs,    Wash.,    D.    C. 

Bridgeport,  Conn. — Plans  for  a  rein- 
forced concrete  bridge  over  Rooster  river 
on  Brooklawn  ave.,  have  been  prepared 
b>-   M.   P.    McKenna,    cy.   engr. 

Bryan.  O. — Bids  are  asked  until  April 
4  for  constructing  several  reinforced  con- 
crete sub  and  superstructures  for  bridges. 
R.    H.    Weaver,    co.    audt. 

Troy,  O.— The  con.struction  of  3  lift 
bridges  over  the  Miami  and  Erie  Canal, 
and  3  bridges  over  Miami  river  is  con- 
templated.    H.   E.   Whitlock.   co.   surveyor. 

San  Jo.se,  Cal. — Bids  are  asked  until 
April  .0  for  constructing  a  reinforced  con- 
crete bridge  across  Coyote  river.  Henry 
A.   Pfister.   elk.   bd.   supvrs. 

Karrisville,  W.  Va. — Bids  are  asked 
until  April  4  for  constructing  a  steel 
bridge  across  the  north  fork  of  Hughes 
river.  Clay  dist.  W.  R.  Meservie,  elk.  co. 
comt. 

Manhattan,  Kas. — Bids  are  asked  until 
April  7  for  constructing  a  stone  arch 
bridge  across  School  Branch,  and  a  60  ft. 
bridge  across  Deep  Creek.  Geo.  H.  Hung- 
erford,    co.    elk. 


STREET  UQHTINQ. 


Allerton,  la. — Voted  to  issue  bonds  for 
constructing  an  electric  light  plant. 

Jefferson,  Wis. — Will  vote  April  8  on 
the  question  of  purchasing  a  water  power 
site. 

Madisonville,  Tex. — Plans  are  under 
way  for  constructing  an  electric  light 
plant    here. 

Clifton  Springs,  N.  Y. — Voted  to  issue 
bonds  for  enlarging  the  municipal  electric 
light   plant. 

Stafford.  Kas. — Voted  to  issue  bonds  for 
con.";tructing  an  electric  light  and  water 
works   system. 

Opelika.  Ala. — Bids  are  asked  until 
April  1.')  for  furnishing  electricity  to  city. 
L.    F.    Dickson,    mayor. 

Belton,  Tex. — The  city  council  has 
granted  W.  F.  Thornton  a  franchise  for 
an  electric  light  plant,   for   $30,000. 

Brownsvillf,  Tex. — Voted  to  issue  bonds 
for  improvements  and  extensions  to  the 
local   electric   light  and   power  plant. 

Hayward,  Cal. — Bids  are  asked  until 
April  6  for  the  purchase  of  electric  light 
and   power   franchise.      Bd.   citv   trustees. 

Ft.  Sill.  Okla. — Bids  are  asked  until 
Api*il   13  for  constructing  an  electric  light 


and  power  plant  and  lighting  here.  Capt. 
David   L.    Stone,   Q.   M. 

Camrose,  Alberta. — Bids  are  a.sked  un- 
til April  1.5  for  installing  an  electric  light 
and  power  plant  on  10  yr.  franchise.  O. 
B.    Olson,    cy.    secy.-treas. 

Albany,  N.  T. — Bids  are  asked  until 
April  7  for  constructing  4  hydroelectric 
power  plants  on  canals,  and  for  lighting 
8  locks  on  3  three  canals.  "P.  C.  Stevens, 
supt.    pub.    wks. 

Otisville,  N.  T. — Bids  are  asked  until 
April  12  for  installing  an  electric  light 
and  power  plant  at  Tuberculosis  Sanito- 
rium.  Ernest  J.  Lederle,  Ph.  D.,  prest.  tad. 
health   of  N.   T. 

Seymour,  Ind. — Bids  are  asked  until  12 
m.,  April  21,  for  electric  street  lighting 
and  franchise  for  commercial  lighting,  re- 
quiring 19  arc  and  525  tungsten  incandes- 
cent lights.  McMean  &  Tripp,  engrs.,  Ma- 
jestic  Bldg.,    Indianapolis. 

Rumford.  Me. — Bids  are  asked  until 
April  14  for  ledge  excavation  and  masonry 
cradles  for  1,000  ft.  of  14  ft.  penstock,  re- 
lief pipe  and  concrete  spillway ;  machine 
and  building  excavation  and  concrete 
foundations,  brick  and  concrete  station 
building,  etc.  ;  4,000  cu.  yds.  ledge  exca- 
vation ;  500  cu.  yds.  rubble  masonry  ;  120 
cu.  yds.  concrete;  112  cu.  yds.  brick  work. 
Rumford  Falls  Power  Co. 


GARBAGE    DISPOSAL.     STREET 
OLEANINQ  AND  SPRINKLING. 

Evansville.  Ind. — Bids  are  asked  until 
April  8  for  sprinkling  25  streets.  B.  P. 
W. 

Huron.  S.  D. — A  committee  has  been 
appointed  to  procure  a  site  and  install  a 
garbage    crematory. 

West  Point,  N.  Y. — Bids  are  asked  until 
April  15  for  constructing  a  garbage  cre- 
matory.     Q.    M. 

Atlanta,  Ga. — Bids  are  asked  until  April" 
2  9  for  constructing  a  garbage  crematory. 
G.    H.    Brandon,   secy.    bd.    of   health. 

Pittsfield,  Mass. — The  contract  for  col- 
lecting garbage  was  awarded  to  John 
Bros.,  of  Peak's  Road,  for  $79,500,  for  o 
year.*?. 

Boston.  Mass. — Bids  are  asked  until 
May  15  for  furnishing  watering  carts  and 
watering  and  oiling  streets  in  10  districts, 
and  for  cleaning  streets  and  sidewalks  in 
4    districts.      Guy    C.    Emercon,    supt.    sts. 


PARKS. 


New  Rochelle.  X.  Y. — The  question  of 
a    public   park    is    still    urged. 

Hamilton.  O. — This  city  will  vote  April 
16  on  appropriating  $400,000  for  con- 
structing a  levee  and  parks. 

New  Brunswick,  N.  J. — -The  city  coun- 
cil has  authorized  the  purchase  of  a  28 
acre  tract  of  land  for  park  purposes. 


PIRE  APPARATUS. 

Clarington.  O. —  f  Special).  Col.  S. 
Tachappat  says  this  city  needs  something 
to  fight  fires  with,  as  it  has  not  a  water 
works    system. 

Harrison,  N.  J. — Bids  are  asked  until 
April  5  for  furnishing  2.000  ft.  of  2  V2  in. 
hose  for  the  fire  department.  Peter  Good- 
man,   town    elk. 

Vancouver,  B.  C. — Bids  are  asked  until 
April  21  for  furnishing  2  automobile  hose 
wagons.  2  chemicnl  wagons  and  1  aerial 
ladder.     Wm.   McQueen,   cy.   elk. 
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TOWN  SCAVENGING  AND  REFUSE  DISPOSAL. 

Types  of  Destructors. 
Bfi  UiKjh   S.    W(((.so)i,  A.  ^f.  I.  C.  E.,  London,  England. 


IX  dealing  with  various  types  of 
refuse  destructors  it  is  very  diffi- 
cult to  generalize,  since  all  instal- 
lations must  differ  very  considerably, 
owing  to  their  having  to  be  designed 
to  meet  the  particular  requirements  of 
each  case:  In  the  case  of  small  towns 
having  only  a  limited  quantity  of  refuse 
to  dispose  of,  the  destructor  might  con- 
sist of  merely  a  sim])le  refuse  burning 
installation,  while  in  the  case  of  a  large 
town  where  considerable  quantities  of 
good  refuse  have  to  be  dealt  with  daily, 
it  might  comprise  many  accessories  to 
facilitate  both  the  handling  and  the 
burning  of  the  refuse,  as  well  as  the 
utilization  of  the  heat  generated.  The 
forms  of  destructors  also  vary  greatly, 
some  being  constructed  on  the  isolated 
grate  principle,  and  others  on  that  of 
the  continuous  grate,  by  which  is  meant 
a  series  of  furnaces  each  opening  from 
one  to  the  other,  so  that  the  hot  gases 
are  discharged  from  one  fire  over  an- 
other on  their  way  to  the  outlet.  The 
method  of  charging  will  further  modify 
the  surroundings  of  a  plant,  while  even 
more  important  considerations  in  this 
respect  are  the  site,  local  conditions  of 
working,  the  quality  and  quantity  of 
the  refuse  to  be  burned,  the  amount  of 
steam  that  can  be  used,  and  the  pur- 
poses for  which  it  is  to  be  employed. 
Bearing  these  considerations  in  mind, 
the  author  has  come  to  the  conclusion 
that  it  is  impossible  to  take  any  design 
as  being  "typical"  of  the  plant  manu- 
factured by  any  individual  maker  and 
he  has  therefore  decided  to  confine  his 
remarks  in  each  case  to  descrii)tions  of 
modern  plants  which  have  been  erected 
by  the  various  manufacturers  under 
certain  definite  conditions. 

Speaking  generally,  the  developments 
which  have  taken  place  in  the  design 
of  destructor  installations  during  the 
past  few  years  have  been  on  the  lines 
of  securing  better   conditions   for   the 


workmen  in  the  destructor  house,  and 
higher  temperatures  in  the  destructors 
themselves.  More  efficient  means  of 
ventilation  have  been  introduced,  rend- 
ering it  possible  to  keep  the  destructor 
building  continuously  supplied  with 
fresh  air,  so  that  the  nuisance  arising 
from  dust  has  been  considerably  dimin- 
ished. Various  improvements  in  con- 
struction have  also  been  made  to  in- 
sure normal  ruling  conditions  in  the 
furnaces.  These  will  be  dealt  with  in 
detail. 

HKEXAX    &    FROUDE'S    DESTRUCTOR. 

Figure  No.  1  illustrates  a  series  of 
six  front  feed  cells  erected  at  Stoke 
Newington  by  Messrs.  Heenan  & 
Froude,  Ltd.,  of  ^lanchester.  The  plant 
consists  of  two  units  of  three  grates 
each;  each  grate  has  an  area  of  2.5  sq. 
ft.,  and  there  is  a  separate  ash  pit  to 
each  grate.  At  the  end  of  each  unit 
there  is  a  large  combustion  chamber 
placed  at  right  angles  to  the  furnace, 
and  at  right  angles  to  this  chamber  and 
parallel  with  the  furnace  are  placed 
two  Babcock  &  Wilcox  water  tube  boil- 
ers, each  with  a  heating  surface  of 
1,741  sq.  ft.  At  the  end  of  the  boilers 
are  the  air  heaters,  and  the  gases,  after 
leaving  these,  pass  directly  into 
the  main  flue.  The  material  is 
delivered  on  to  a  tipping  plat- 
form, below  which  are  placed 
two  hoppers  capable  of  holding  about 
half  a  day's  supply.  The  refuse  is 
shoveled  directly  from  the  hoppers  and 
is  spread  over  the  furnace  grate  in  one 
operation.  The  forced  draught  is  sup- 
plied from  two  fans  driven  by  a  small 
motor,  and  the  air  is  heated  before  be- 
ing delivered  to  the  furnaces.  There 
are  also  a  Worthington  pump  and  an 
injector  for  filling  the  boilers,  as  also 
a  super-heater.  The  fans  are  also  used 
to  ventilate  the  destructor  house.  This 
is   effected   by   means   of   an   air   duct 
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constructed  in  the  roof,  which  com- 
municates with  the  shaft  supplying  the 
air  for  forced  drauglit  for  tlie  furnaces. 
Tlie  air  is  drawn  into  tlie  destructor 
house  from  all  sides,  and  it  is  replaced 
five  or  six  times  in  the  hour.  By  this 
arrangement  any  objectionable  odor 
which  may  arise  when  the  refuse  is  be- 
ing delivered  is  not  distributed  to  the 
surrounding  neighborhood,  as  is  the 
case  when  the  ventilation  is  from  the 
inside  to  the  outside.  The  cost  of  burn- 
ing the  refuse  amounts  to  about  7.3d 
(15  cents)  per  ton,  to  which  has  to  be 
added  the  cost  of  cleaning  the  flues  at 
about  0.5d  (1  cent)  per  ton,  bringing 
the  total  cost  to  7.8d  (16  cents)  per 
ton.  The  average  quantity  of  refuse 
received  at  the  destructor  in  the  sum- 
mer is  thirty  tons  per  day,  and  in  win- 
ter forty-five  tons  per  day.  This  is 
dealt  with  by  two  shifts  of  two  men 
each,  the  number  of  hours  worked  by 
each  shift  being  eight  in  summer  and 
ten  in  winter. 

MAKLOVE,    ALLIOT    &    CO.'S    DESTRUCTOR. 

A  plant  designed  by  Messrs.  Man- 
love,  Alliot  &  Co.,  Ltd.,  of  Nottingham, 
for  the  metropolitan  borough  of  Shore- 
ditch  comprises  two  sets  of  three  Bab- 
cock  &  Wilcox  water  tube  boilers,  each 
having  two  refuse  furnaces,  one  placed 
on  either  side  of  the  boiler,  while  an 
ordinary  ccal  fire  grate  immediately 
under  the  boiler  tubes  is  provided  as 
an  auxiliary  for  use  if  required.  A 
complete  set  thus  consists  of  one  boiler 
and  two  furnaces.  As  the  area  of  the 
works  was  very  limited,  it  was  not 
found  possible  to  construct  an  inclined 
roadway  up  which  wagons  loaded  with 
refuse  could  be  taken  to  be  tipped  di- 
rectly on  the  top  of  the  furnaces,  and 
it  was  therefore  decided  to  put  in  lifts 
to  raise  the  refuse  to  the  top  platform. 
The  refuse  when  received  at  the  works 
is  shot  into  one  of  two  lifts,  each  pro- 
vided with  a  tipping  truck,  which  is 
run  off  the  lift  as  soon  as'  it  reaches 
the  top  of  the  platform.  The  truck 
runs  u])on  rails  and  is  o])erated  on  the 
trolley  system.  The  refuse  is  then 
taken  into  special  charging  trucks 
worked  by  chain  gear,  one  of  which  is 
provided  for  each  furnace.  The  aver- 
age amount  of  refuse  received  per  day 
is  about  85  tons,  and  this  is  delivered 
between  9  a.  m.  and  5  ]).  m.,  but  the 
amount  varies  considerably.  In  sum- 
mer it  may  be  as  low  as  60  tons,  and 
in  winter  as  high  as  140  tons.  As  it 
is  found  impossible  to  get  a  supply  at 
a  regular  rate,  it  was  considered  ad- 
visable to  provide  storage  space  to  cope 
with   extra  large   deliveries.     For  this 


purpose  a  large  rectangular  iron  stor- 
age bin  holding  about  60  tons  of  refuse 
is  fixed  under  the  tipping  platform. 
The  lifts  and  tip  trucks  are  worked  en- 
tirely by  electricity.  Each  furnace  is 
provided  with  both  a  steam  jet  and  a 
forced  air  blast.  This  is  supplied  by 
means  of  three  Sturtevant  fans,  each 
designed  to  give  8,000  cubic  feet  of  air 
per  minute,  and  driven  direct  by  a 
shunt-wound  electric  motor  at  a  speed 
of  G50  revolutions  per  minute.  The  in- 
lets to  the  fans  are  connected  with  air 
ducts  that  draw  the  hot  air  from  the 
top  platform  of  the  destructor.  The 
three  fans  ai-e  connected  to  a  common 
discharge  duct  which  is  led  under- 
ground to  the  ash  pits,  the  draught  to 
each  being  controlled  by  a  separate  air 
valve.  The  boiler  feed  is  furnished  by 
a  Weir  pump,  which  forces  the  cold 
water  through  a  Green  economizer, 
where  it  is  heated  to  a  temperature 
varying  with  the  load.  The  feed  then 
passes  into  a  thermal  storage  vessel 
fixed  at  a  level  of  about  20  feet  above 
the  boilers.  This  vessel  is  simply  a 
horizontal  shell  30x8  feet,  which  is  used 
for  storing  during  the  hours  of  light 
load,  hot  water  with  which  the  boilers 
are  fed  directly  by  gravity.  Alongside 
the  works  are  situated  an  electro-gen- 
erating motor  and  public  baths  and 
wash  houses  which  contain  one  swim- 
ming bath  100x40  feet,  one  swimming 
bath  75x34  feet,  7G  slipper  baths  and 
50  troughs  for  clothes  washing.  The 
exhaust  steam  after  leaving  the  en- 
gines in  the  generating  station  is  con- 
veyed to  the  baths,  where  it  is  put 
through  heaters  which  supply  all  the 
hot  water  necessary  for  the  whole  in- 
stitution, while  live  steam  is  also  sup- 
plied direct  from  the  boilers  for  clothes 
washing.  The  total  cost  of  burning  the 
refuse  amounts  to  3s  8iod  (90  cents) 
per  ton,  including  clerks  and  establish- 
ment charges  and  cost  of  repairs  and 
engineering  stores.  The  amount  of 
electric  energy  consumed  in  burning 
and  handling  about  25,000  tons  of 
refuse  per  annum  is  4.98  units  per  ton. 

CODDARD.    MASSEY    &    AVARXER'S    DE- 
STRUCTOR. 

The  installation  described  below  was 
constructed  by  Messrs.  Goddard,  Mas- 
sey  &  Warner,  of  Nottingham,  for  the 
Tottenham  Urban  District  Council.  The 
plant  consists  of  a  single  row  of  ten 
cells  of  the  back-feed  type,  with  a  grate 
and  drying  hearth  at  an  inclination  of 
1  in  5,  each  with  a  grate  area  of  40  sq. 
ft.  Forced  draught  is  produced  by 
means    of   fans,    a   separate    fan   being 
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provided  for  each  furnace.  Each  cell 
is  situated  between  a  by-pass  flue  and 
a  boiler.  The  gases  from  a  pair  of  cells 
can  thus  be  passed  either  along  the  by- 
pass or  through  the  boilers  when  steam 
is  required  to  be  generated.  Five  mul- 
ti-tubular boilers  are  provided,  each 
slung  between  a  pair  of  cells.  Each 
boiler  is  fitted  with  both  dead  weight 
and  double  lever  safety  valves,  and  can 
be  coal  fired  if  necessary  from  an  inde- 
pendent grate.  The  main  flue  is  sit- 
uated immediately  under  the  drying 
hearth,  and  runs  the  full  length  of  the 
destructor,  enlarging  beyond  the  last 
cell  into  a  combustion  chamber,  into 
which  carcasses  and  condemned  meat, 
infected  mattresses,  etc.,  can  be  placed 
for  destruction.  A  dust  arrester  joins 
the  combustion  chamber  and  is  formed 
by  a  series  of  baffle  walls,  which  facili- 
tate the  precipitation  of  the  dust.  At 
this  point  the  flue  divides  into  two 
parts,  one  giving  direct  access  to  the 
shaft  and  the  other  forming  a  space 
into  which  is  built  a  Green's  econo- 
mizer of  IGO  tubes.  Outside  the  build- 
ing are  fixed  a  clinker  crusher,  elevator 
and  screen.  The  power  for  driving  the 
fans  and  crusher  is  furnished  by  a 
horizontal  single-cylinder  steam  en- 
gine. The  feed  water  for  the  boilers  is 
obtained  from  the  town  mains  and 
after  being  passed  through  a  Lassen 
and  Hjort  softener,  is  forced  through  a 
feed  water  heater  into  the  boilers. 


THE    HORSFALL    DESTRUCTOR. 

An  automatic  tub  feed  four-cell  de- 
structor has  been  designed  by  the 
Horsfall  Company,  Ltd.,  of  Pershore. 
The  carts  delivering  the  refuse  at  the 
works  discharge  their  contents  into  one 
of  two  refuse  tubs.  These  are  raised 
by  overhead  traveling  machinery  to 
the  top  of  the  destructors,  and  their 
contents  dropped  therein,  the  furnace 
doors  opening  and  closing  automatic- 
ally only  while  the  charge  is  being  de- 
livered, so  that  little  or  no  dust  and 
smoke  are  permitted  to  escape.  This  is 
a  very  clean  feed  and  only  requires  the 
attendance  of  one  man.  The  power  for 
working  the  hoist  is  supplied  from 
steam  generated  by  the  destructors, 
two  Babcock  &  Wilcox  water  tube  boil- 
ers being  provided  for  this  purpose. 
These  are  placed  in  the  center  of  the 
furnaces,  two  furnaces  being  arranged 
on  either  side.  By-passes  are  provided 
from  the  combustion  chambers,  so  that 
the  hot  gases  can  either  be  transmit- 
ted to  the  boilers  or  diverted  direct  to 
the  dust  catcher,  placed  at  the  base  of 
the  chimney.  An  aero-generator  is 
also  provided  in  the  by-pass.  Forced 
draught  is  supplied  from  blowers 
worked  by  means  of  a  single-cylinder 
engine.  The  ventilation  of  the  de- 
structor house  is  effected  by  means  of 
an  air  duct  connected  to  the  blowers  in 
the  manner  described  in  connection 
with  the  Heenan  &  Froude  destructor. 


MUNICIPAL   FINANCES. 

By  Charles  J.  Crawford,  Formerhj  Alderman  at  Ft.  Dodge,  Iowa. 


A  CITY  OFFICIAL,  along  with  his 
numerous  other  duties  must  be 
a  financier.  He  must  be  of  an 
extraordinary  type;  since  there  are 
never  any  profits  coming  back  as  a 
result  of  his  vast  expenditures  of 
money,  and  his  master  is  critical  of 
increase  in  taxes  and  of  the  results 
obtained.  The  notion  may  strike  the 
taxpayer  that  his  city  financier  is  not 
as  good  as  he  ought  to  be,  or  that  he 
has  developed  indications  of  grafting. 
Then  there  is  a  change  of  city  officials, 
and  a  new  crop  must  be  educated  in 
the  science  of  municipal  government. 
The  providing  of  funds  with  which 
to  run  a  city  is  commonly  as  great  a 
problem  as  their  economical  expendi- 
ture. Our  laws  have  generally  wisely 
limited  our  cities  in  the  matter  of  tax 
levies,  but  in  any  growing  city  the  de- 
mand for  public  service  may  often  be 
greater  than  the   rate  of  taxation   al- 


lows. It  then  becomes  necessary  to 
provide  additional  revenues  in  other 
ways. 

Taxation. — It  is  the  duty  of  the  as- 
sessor to  fix  the  actual  values  and  list 
every  piece  of  real  estate  in  the  name 
of  the  owner,  and  to  ascertain 
the  taxable  wealth  of  every  in- 
dividual and  corporation.  His  com- 
pleted lists  ■  are  submitted  to 
the  Board  of  Review  in  the  larger 
cities,  commonly  selected  because  of 
their  particular  knowledge  of  values, 
but  in  our  smaller  cities  more  com- 
monly the  city  council.  They  must 
meet  each  day  until  their  labors  are 
completed,  for  not  less  than  three 
hours  work,  for  which  the  county  com- 
monly pays  the  munificent  sum  of  $1.00 
per  day.  The  duties  of  a  Board  of 
Review  are  to  examine  and  compare 
each  item  of  the  assessor's  returns  and 
see  that  property  is  assessed  at  its  ac- 
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tual  value  and  tliat  ail  aro  assessed 
upon  an  equal  or  relative  basis.  That 
term  "actual  value"  means  that  the 
city  council  should  know  more  about 
values  of  i)ro|K'rty  than  the  assessor, 
in  order  to  fairly  and  eiiuitaljly  change 
his  (inures.  Docs  actual  value  mean 
its  fcned  sale  value  or  what  similar 
|)roiierty  sells  at  or  a  councilman's  idea 
of  its  value?  How  many  aldermen  do 
you  know  that  you  would  take  their 
judgiupnt  to  buy  or  sell  property  upon? 
However,  if  justice  is  not  accorded 
property  owners  by  the  Board  of  Re- 
view they  have  ris^ht  of  appeal  to  our 
courts. 

There  are  many  serious  and  unsolved 
questions  in  this  matter  of  assessment. 
Our  railroads,  telephone  and  telegraph 
companies  and  numerous  other  com- 
mercial institutions  are  sei)arately  as- 
sessed by  the  State  E.xecutive  Council. 
These  railroads  are  assessed  upon  a 
basis  cf  miles  of  track.  Upon  this 
basis  the  country  township  gets  its 
same  share  of  taxes  per  mile  as  the 
city,  notwithstanding  the  fact  that  the 
value  of  the  railroad  iiroperty  in  the 
city  is  many  times  that  in  the  country 
township,  by  reason  of  the  extensive 
terminals,  yards,  depots,  roundhouses, 
etc.  Furthermore  our  cities  are  at  a 
constant  and  great  expense  in  the  mat- 
ter of  affording  these  railroad  compa- 
nies i)olice  and  fire  protection,  vacat- 
ing streets,  i)aving  and  sewering  and 
lighting  them  to  facilitate  the  conduct 
of  the  railroad  business.  It  is  not  the 
purpose  of  this  argument  to  say  that 
the  railroads  do  not  i)ay  enough  taxes, 
l)ut  merely  to  show  that  the  division  or 
apportionment  cf  the  tax  paid  is  not 
equitable  as  between  the  cities  and  our 
rural   districts. 

The  poor  man  with  the  little  house 
and  lot  will  pay  taxes  upon  a  valua- 
tion equal  to  its  full  value,  and  often 
these  honest  law-respecting  men  make 
full  statements  of  their  few  hard- 
earned  dollars  saved  for  a  rainy  day. 
Our  equalizing  boards  can  quickly  ar- 
rive at  the  full  fair  value  of  the  little 
house  and  lot,  but  fail  to  find  the  hid- 
den wealth  of  our  "poor  rich,"  rich 
in  earthly  possessions,  poor  in  the 
sense  of  respect  of  law  or  honor  of 
oath.  Our  corporations  come  nearer 
to  paying  their  full  proportion  of  taxes 
than  do  our  individuals  among  the 
extreme  rich  and  those  who  live  on 
comfortable  and  even  large  salaries  and 
yet  pay  not  a  dollar  of  taxes.  Just 
how  these  persons  evade  the  payment 
of  taxes  would  take  a  book  to  tell. 
These  conditions  are  wrong,  unequal 
and  unjust.  Corporations  were  once 
favored  in  this  way  but  of  late  vears 


it  has  become  more  fashioiiahle  to 
make  them  pay  nearer  their  just  pro- 
portion of  taxes. 

The  matter  of  assessing  corporations 
in  general,  including  our  public  serv- 
ice corporations,  is  an  all  important 
|)robleni.  Our  courts  are  now  com- 
monly sustaining  the  taxing  of  fran- 
chises in  the  exceptional  cases  where 
this  policy  is  followed  by  our  cities. 

The  question  of  exemptions  also  i)re- 
sents  a  problem  for  serious  considera- 
tion. Our  state  laws  are  often  specific 
in  exemptions  to  old  soldiers  and  their 
widows,  to  churches  and  benevolent  in- 
stitutions, and  even  to  some  classes  of 
manufacturing.  In  many  progressive 
and  growing  smaller  cities  the  custom 
of  allowing  exemiitions  from  city  taxes 
as  an  inducement  for  locating  factories 
and  other  commercial  institutions  in  a 
city,  is  very  commonly  in  vogue.  Ex- 
emptions on  account  of  charity  are 
very  commonly  seriously  abused. 

After  the  assessments  have  been  con- 
firmed the  tax  books  are  turned  over 
to  the  county. 

Upon  a  certain  day  in  each  year  it 
is  the  duty  of  the  city  council  to  make 
a  levy  of  taxes  for  the  coming  year. 
It  is  in  the  making  of  the  levy  that 
intimate  knowledge  of  the  city's  re- 
quirements must  be  shown,  as  well  as 
the  business  capacity  of  the  city  legis- 
lative body.  A  city  should  levy  at  no 
time  more  taxes  than  it  actually  needs. 
Surplus  funds  always  lead  to  extrava- 
gance. In  our  larger  cities  it  is  re- 
quired by  law  that  estimates  of  the 
city's  needs  be  made  in  advance  and 
appropriations  made  out  of  the  city's 
revenues  to  meet  these  estimates  of 
expenses  as  allowed,  and  under  no  con- 
ditions is  it  lawful  to  exceed  the  ex- 
penditure of  money  appropriated  for 
these  various  funds.  In  smaller  cities 
and  towns  this  business-like  system 
does  not  generally  apply,  and  things 
are  run  along  in  a  slip-shod  way,  coun- 
cil meetings  each  week  authorizing  the 
spending  of  money  for  everything  un- 
der the  sun,  paying  little  heed  or  at- 
tention to  the  city's  actual  needs,  or  in- 
come. Its  warrants  on  its  treasurer 
are  soon  outstanding  in  considerable 
amounts;  the  city  is  growing  fast  and 
its  revenues  are  not  sufficient  to  meet 
the  deficit.  The  next  step  is  the  issue 
of  bonds  to  cover  this  floating  indeb- 
edriess,  which  chiefly  consists  of  ex- 
penditures for  current  requirements. 
Any  polity  which  permits  the  creation 
of  bonded  debt  for  current  expenses  is 
a  very  bad  one.  Yet  this  is  often  nec- 
essary under  ordinary  methods  of  mu- 
nicipal finance. 

The   purpose  of   issuing   city  bonds 
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should  be  to  i-aise  funds  for  large  or 
expensive  improvements  of  permanent 
and  lasting  good  to  the  community, 
such  as  citj-  hall,  light  plant,  hospital, 
water  works,  etc. 

Municii)al  bonds  are  secured  upon 
the  ability  of  the  municipality  to  levy 
taxes.  The  bond  buyer  or  investor  in 
them  is  assured  of  their  security  by 
many  decisions  of  the  Supreme  Courts, 
which  have  invariably  held  our  cities 
to  the  strict  obligations  of  their  bonds, 
irrespective  of  the  purposes  for  which 
they  were  issued.  Investors  and  bond 
buyers  always  look  upon  them  with 
preference  because  they  are  always  as- 
sured of  a  money  return  due  to  the 
city's  taxing  power,  and  the  protection 
of  a  constitutional  or  statute  limit  of 
indebtedness. 

Sinking  funds  are  often  provided  to 
extinguish  bonds,  into  which  are  paid 
each  year  specific  sums.  There  is  a 
question  of  wisdom  of  this  practice  in 
connection  with  the  administration  of 
city  affairs,  the  accumulation  of  large 
sums  of  cash  involving  interest  on  de- 
posits of  city  funds,  yet  investors  more 
often  prefer  bonds  which  mature  at 
some  specific  period,  rather  than  the 
payment  each  year  of  a  certain  propor- 
tion of  their  bonds.  In  how  many 
states  do  laws  cover  the  keeping  of 
these  trust  funds  and  the  interest 
upon  them,  beyond  providing  for  a  city 
treasurer?  The  city  treasurer  of  Chi- 
cago receives  as  a  salary  2.5  per  cent 
of  the  interest  on  city  deposits.  It  is 
a  common  custom  to  pay  a  city  treas- 
urer a  small  per  cent  upon  the  funds 
he  handles,  which  often  makes  the 
treasurer's  office  a  fat  one.  In  some 
cities  it  is  a  common  evil  for  banks  to 
present  to  city  treasurers  at  times 
when  balances  are  low  large  amounts 
of  outstanding  city  warrants  and  have 
them  made  interest-bearing.  Thus  they 
not  only  draw  interest  on  the  war- 
rants, but  also  have  the  use  of  the 
city's  money  on  deposit  for  unwar- 
ranted  periods. 

Men  are  often  successful  in  small 
business  affairs  and  failures  in  large. 
The  city's  business  is  generally  the 
largest  in  the  community.  Who  is 
authority  upon  this  i)roblem  in  mu- 
nicipal government?  "Would  not  a 
state  department  of  munici])al  control 
whose  business  would  be  to  study  these 
questions  and  adopt  systems  and  meth- 
ods that  have  been  i)roven  be  of  in- 
valuable assistance  to  city  councils? 
There  is  many  a  city  today  with  a 
great  debt,  voted  by  the  people  in  the 
support  of  a  railroad,  in  some  instances 
never  built,  or  in  some  other  wasteful 
proposition  whei-ein  the  intervention  of 


some  higher  authority  and  ability 
would  have  saved  the  community  many 
thousands  of  dollars. 

The  following  interesting  lesson  on 
the  value  of  such  a  check  on  city  offi- 
cials was  taught  the  author'  during  his 
tenure  of  office  as  alderman.  He  hap- 
pened to  be  with  the  mayor  one  morn- 
ing when  that  official  in  opening  his 
mail,  found  a  letter  from  a  man  in 
Maine  stating  that  he  had  purchased 
the  day  before  certain  bonds  of  the  city 
which  would  mature  a  few  years  hence, 
and  asking  if  there  was  any  probability 
of  these  bonds  being  called  or  paid  be- 
fore maturity.  It  was  a  question  that 
could  have  been  answered  yes  or  no  or 
that  the  mayor  did  not  know.  But 
something  induced  us  to  ascertain  what 
issue  of  bonds  the  letter  referred  to. 
We  found  that  the  administration  of 
two  years  previous  had  refunded  this 
series  of  bonds.  Immediate  search  was 
instituted  for  the  cancelled  bonds,  but 
they  were  no  where  to  be  found.  The 
mayor  soon  got  the  wires  hot  after 
the  firm  that  had  bought  the  refunding 
bonds  and  also  to  the  purchaser  of 
these  bonds,  with  the  result  that  in 
about  ten  days  the  city  got  its  cancelled 
bonds  and  a  feeble  explanation  of  how 
it  happened.  This  was  criminal  care- 
lessness upon  the  part  of  some  city  of- 
ficial at  the  time  the  refunding  of  the 
bonds  was  made.  Had  it  been  the  or- 
dinary renewal  of  a  promissory  note  of 
any  individual  member  of  that  council 
you  may  rest  assured  the  old  note 
would  have  been  taken  up,  but  city 
bond  issues  seem  to  have  been  sur- 
rounded with  a  mystic  haze  in  which 
ordinary  business  methods  are  for- 
gotten. 

The  policy  of  certain  States  permits 
municipalities  to  issue  special  assess- 
ment certificates  in  payment  of  all  man- 
ner of  i)ublic  improvements  of  special 
benefit  to  abutting  property,  such  as 
sidewalks,  pavements,  sewers,  etc.  The 
theory  that  abutting  property  is  most 
directly  benefited  by  pavements,  side- 
walks and  sewers  is  without  doubt  cor- 
rect. A  common  qualification  in  law, 
in  paving  or  sewers,  is  that  such  bene- 
fits are  never  worth  in  excess  of  2.5  per 
cent,  of  the  assessed  value  of  such 
])roperty.. 

The  question  of  intersections  of 
streets  and  alleys  is  one  in  which 
varied  customs  prevail.  Some  cities 
pay  for  these  intersections  outriglit,  as- 
simiing  the  improvement  to  be  worth 
the  cost  of  the  intersection  to  the  gen- 
eral public,  and  provide  for  the  pay- 
ment by  general  taxation.  The  inter- 
section has,  however,  an  important  re- 
lation to  each  lot  in  the  block  and  not 
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a  few  cities  have  equally  diviiled  the 
cost  of  intersection  amonKst  the  i)rop- 
erty  in  the  hlocks  paved,  or  in  all  the 
blocks  cornering  on  the  intersections. 
In  other  instances  cities  have  paid  one- 
half  of  the  cost  of  sii<h  intersection, 
distrihutinK  the  (ithcr  half  to  the  prop- 
erty acccrdiiiK  to  one  or  the  other  of 
the  above  methods. 

The  question  of  benefits  in  this  con- 
nection is  a  iiuzzlins  and  complex  one. 
Take,  for  Instance,  a  corner  lot  sixty 
feet  frontage  and  140  feet  in  depth 
paved  front  and  side.  Is  it  benefited 
the  same  per  front  foot  as  any  Inside 
lot  in  the  block?  The  inside  lot  has 
sixty  feet  of  pavement  and  the  corner 
lot  2o0  feet  of  pavement.  Street  front- 
age is  always  an  element  of  value  in  a 
corner  lot,  and  it  would  for  that  reason 
be  unfair  to  assess  all  property  paved 
upon  a  i)er  square  foot  basis,  as  is  the 
custom  in  making  si)ecial  assessments 
for  sewers.  Sidewalks  are  more  fre- 
quently built  and  assessed  upon  the 
frontage  basis  alone,  but  some  cities 
take  care  of  the  intersections  in  the 
same  way  as  they  do  those  in  street 
pavements,  while  in  others  the  question 
is  still  unsettled  and  is  givinj?  trouble. 
To  be  fair  to  all  these  questions  should 
be  settled  by  a  municipality  and  the 
adopted  rule  rijj:idly  adhered  to.  Courts 
should  treat  with  respect  any  well-de- 
fined policy  of  a  city  government  on 
such  questions.  These  are  intricate 
questions  and  no  rule  that  any  court 
can  draw  will  apidy  equitably  to 
every  piece  of  proi)erty  in  the  estimate 
of  benefits. 

In  sewer  wcrk  the  problem  of  special 
assessments  involves  the  same  intricate 
questions.  A  sewer  naturally  increases 
in  size  and  cost  from  its  source  to  its 
outlet.  The  iiroperty  located  nearer 
the  outlet  should  not  pay  the  cost  of 
large  i)ipes  when  smaller  ones  would 
serve  his  individual  purpose.  The 
equitable  distribution  of  the  assessment 
over  the  whole  district  benefited  is  the 
proper  solution.  If  the  whole  system 
is  net  construtted  at  one  time  it  is 
difficult  in  some  states,  if  not  impos- 
sible, to  make  such  an  equitable  distri- 
bution. Other  states,  by  means  of  dis- 
tinctions between  main  sewers  and  lo- 
cal sewers,  provide  for  different  meth- 
ods of  assessing  their  cost  and  thus  se- 
cure equitable  distribution  thereof. 
Even  then  there  are  occasional  inequi- 
ties which  should  have  special  treat- 
ment by  the  makers  of  the  assessments. 

The  property  owner,  in  various 
states,  by  waiving  all  questions  of  the 
legality  and  correctness  of  assessments, 
may   avail   himself  of  the  privilege  of 


paying  them  in  five  to  ten  yearly  i)ay- 
ments,  at  a  nominal  rate  of  interest. 
Siich  certificates  are  generally  regarded 
as  very  iiesiral>le  paper  and  find  ready 
markets.  The  plan  is  good  and  often 
Induces  cities  to  make  such  public  Im- 
provements. The  prol)lem  for  the  city 
is  to  care  for  its  proportion  of  these 
imi)rovements.  such,  for  example,  as  re- 
bates accorded  because  of  excesses  over 
the  twenty-five  per  cent,  value  of  the 
property  or  the  cost  of  intersections, 
which  is  no  small  proportion  of  the 
cost  of  the  pavement,  and  if  assessed 
upon  the  city  might  easily  equal  half 
or  mere  of  its  revenue.  Some  states 
have  provided  means  whereby  a  city 
can  pledge  a  special  tax  levy  spread 
over  a  specific  term  of  years  to  meet 
such  assessments.  In  other  States  the 
special  assessments  with  deferred  pay- 
ments are  not  made,  but  estimates  of 
the  maximum  cost  of  such  improve- 
ments are  made  and  suits  are  entered 
in  ccurt  and  judgments  are  entered 
against  the  property  and  forthwith  col- 
lected. Contracts  are  then  let  for  the 
improvement  contemplated.  These  con- 
tracts are  generally  let  for  the  com- 
pleted work  at  a  less  figure  than  the 
estimates,  and  this  difference  is  then 
refunded  to  the  property  owner.  This 
has  been  a  most  unsatisfactory  system, 
entailing  all  manner  of  municipal  in- 
competency and  trickery  in  recovering 
these  rebates  justly  due,  often  tying  up 
in  the  city  treasurer's  bands  large  sums 
of  money. 

Licenses. — The  license  problem  of  a 
city  in  the  way  of  revenue  is  a  most 
highly  important  one.  i)roducing  as  it 
does  a  large  portion  of  a  citys  revenue. 
The  greatest  item  is  generally  that  of 
the  saloon  license,  with  greater  innum- 
erable and  variable  systems,  from  a  per 
capita  dog  tax  to  a  man's  poll  tax:  li- 
censes on  public  vehicles,  as  drays, 
buses,  cabs  and  vehicles  for  i)ublic  hire. 
Licenses  from  transient  merchants  and 
vendors  should  be  carefully  watched 
and  rigidly  enforced  in  justice  to  the 
resident  tax-paying  n)erchants  of  a  city. 
The  fines  of  municipal  courts  should 
not  only  sustain  the  courts,  but  prove 
a  source  of  revenue.  The  public  serv- 
ice corporation  in  lieu  of  any  franchise 
provision  for  public  compensation  is 
often  made  amenable  to  this  license 
feature  of  a  city's  authority  in  various 
ways.  The  collection  of  such  licenses 
in  our  cities  is  very  often  seriously 
imi)eded  by  some  i)Olitical  i)ull.  How 
often  do  we  find  cities  obtaining  com- 
l)ensation  from  our  public  service  cor- 
porations? 

It  would  certainly  seem  that  the  un- 
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limited  use  of  a  city's  streets  by  these 
corporations  should  be  one  of  its  great- 
est sources  of  revenue. 

Municipal  Accounting. — The  complex 
nature  of  a  city's  business  means  a 
complex  system  of  accounts,  to  properly 
care  for  the  city's  expenditures  and  re- 
ceipts, directly  embracing  the  offices  of 
clerk,  auditor  or  comptroller  and  treas- 
urer. There  is  now  well  under  way  a 
general  movement,  the  first  step  of 
which  was  taken  by  the  Federal  Gov- 
ernment, to  induce  our  states  and  if 
not  prescribed  by  law  of  the  states  to 
induce  our  cities  to  adopt  everywhere 


a  uniform  system  of  municipal  account- 
ing. This  is  undoubtedly  the  creation 
of  the  municipalities  themselves, 
through  various  organizations  of  city 
officials.  It  is  without  doubt  the  best 
movement  that  has  yet  been  made  in 
the  interest  of  greater  uniformity  in 
our  cities.  The  State  of  Iowa  has  taken 
its  first  step  in  the  matter  of  munici- 
pal control  in  providing  an  auditor, 
whose  duties  are  to  examine  the 
finances  of  our  cities  and  towns,  re- 
quire cities  to  make  annual  reports 
upon  the  uniform  system  recently 
adopted. 


THE    HIGHWAY    SYSTEM    OF    LOS    ANGELES   COUNTY, 

CALIFORNIA. 

Bxf  Burt  A.  Hcinly,  Los  Angeles^  California. 


IN  THE  past  ten  years  of  marvelous 
highway  construction  throughout 
the  United  States,  California  was 
one  of  the  last  States  of  the  Union  to 
recognize  the  importance  of  the  good 
roads  movement.  However,  once  her 
eyes  were  opened  to  the  value  of  these 
betterments,  she  has  undertaken  to 
make  up  for  lost  time,  and  with  the 
restless  energy  of  the  West,  is  seeking 
to  accomplish  in  one  year  what  other 
commonwealths  would  do  in  five.  In 
this,  Los  Angeles  county  alone,  with  an 
appropriation  of  $3,500,000,  plans  for 
307  miles  of  highways.  No  similar 
geographical  division  in  the  United 
States  equals  it  either  in  point  of  ex- 
penditure or  in  mileage  to  be  improved. 
At  the  present  time  the  work  now  un- 
der way  in  this  county  is  the  largest 
of  its  kind  west  of  the  Mississippi 
river. 

Bonds  for  the  entire  amount  were 
voted  .July  30,  1908.  A  year  later  the 
extensive  plans  were  commencing  to 
materialize;  today  8,5  miles  of  road  are 
either  completed  or  under  contract, 
and  by  1912  it  is  expected  that  the  en- 
tire 307  miles  will  be  in  use  by  the 
public. 

Not  only  the  causes  which  led  up  to 
this  determination  on  the  part  of  the 
county  to  perfect  its  highways,  but  the 
methods  which  have  been  adopted,  the 
rather  novel  course  of  construction  and 
the  materials  used  make  the  subject 
one  of  the  most  interesting  in  road- 
building  history. 

The  causes  were  several.  In  the  first 
place  there  has  been  a  remarkable  in- 
flux of  population  into  Southern  Cali- 
fornia in  the  past  decade,  an  economic 
feature  which   of  itself  brought  a  de- 


mand for  better  highways.  But  this 
was  intensified  by  the  fact  that  where 
a  few  years  ago  ranches  encompassed 
thousands  of  acres  with  little  or  no  im- 
provements, today  they  are  represented 
by  hundreds  of  small  farms  of  from 
twenty  to  forty  acres  under  highly  in- 
tensive cultivation.  Another  cause  of 
no  less  importance  has  been  the  use  of 
the  automobile.  Los  Angeles  county  is 
the  Mecca  of  the  motor  car  sales  agent. 
Los  Angeles  city  has  more  automobiles 
per  capita  than  any  other  city  in  the 
United  States,  perhaps  for  the  reason 
that  autoing  is  possible  every  day  in 
the  year.  Added  to  the  local  demand 
for  road  improvements  by  motor  own- 
ers was  that  of  hundreds  of  wealthy 
tourists,  who  bring  their  machines 
with  them  to  the  Pacific  coast.  These 
conditions  gave  the  $3,500,000  bond 
issue  an  unusually  large  vote  in  its 
favor. 

Early  in  1907  the  State  Legislature 
passed  a  law  creating  a  Los  Angeles 
County  Highway  Commission.  This 
was  to  consist  of  three  members  to  be 
appointed  by  the  County  Board  of  Su- 
pervisors. The  period  of  office  was 
fixed  at  two  years  and  the  salary  at 
$5.00  per  diem,  with  traveling  ex- 
penses. The  membership  of  the  first 
board,  composed  of  Mr.  C.  D.  Daggett 
of  Pasadena,  Mr.  George  Bixby  of  Long 
Beach  and  Mr.  Martin  C.  Marsh  of  Los 
Angeles,  who  have  succeeded  them- 
selves in  office  with  the  exception  of 
Mr.  Daggett,  whose  place  on  the  board 
h  as  been  taken  by  Mr.  J.  W.  Calvert 
of  Azusa. 

Following  its  organization  the  new 
board  employed  as  its  chief  engineer 
Mr.   A.   E.   Loder,   an   engineer   of  ten 
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years'  practical  oxperience  in  road  <on- 
struction,  and  formerly  of  the  United 
States  Government  Department  of 
Roads.  Mr.  Loder  came  West  with  the 
highest  recommendations  in  his  favor. 
With  his  assistants  he  passed  nine 
months  in  laying  out  a  road  system,  so 


which   will   be  offered   for  sale  within 
the  next  few  months. 

With  this  introduction  we  are  now 
ready  to  take  up  Mr.  Loder's  work  of 
the  past  two  years  and  some  of  the  in- 
novations he  has  introduced  in  road 
building. 


Mt>r 
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REINFORCED  CONCRETE  BRIDGE  ON    LONG  BE.4CH  BOULEVARD,  LOS  ANGELES 

COUNTY,  CALIFORNIA. 
Across  Los  Angeles  River,  321)  Feot  Lone. 


FINISHED  BOULEVARD  ON  EL  MONTE  ROAD.  LOS  ANGELES  COUNTY.  CALIFORNLA. 


that  in  July,  190S,  when  the  voters 
went  to  the  polls  they  had  a  very  defi- 
nite idea  of  what  they  were  voting  for. 
Legal  delays  in  the  sale  of  the  bonds 
after  they  were  passed  made  no  money 
available  until  January,  1909,  when 
$l,ri.5<>.000  were  sold  at  a  good  pre- 
mium. These  bonds  bear  interest  at 
41.J  per  cent.,  as  will  another  issue  of 
$1,050,000    now    being    prepared,    and 


It  must  be  remembered  that  Los  An- 
geles county  still  bears  many  traces  of 
the  old  Spanish  regime,  and  nowhere 
are  these  more  m  evidence  than  in  the 
highways.  In  nearly  every  instance 
the  roads  have  been  developed  from 
Spanish  trails  made  before  the  Mexi- 
can war,  which  followed  lines  of  least 
resistance,  cr  mark  the  boundaries  of 
Spanish  grants  of  a  century  ago.      It 
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was  necessary,  therefore,  not  only  to 
shorten,  straighten  and  reduce  grades 
on  old  roads,  but  in  many  instances  to 
map  out  and  construct  entirely  new 
highways. 

The  system  as  it  has  been  surveyed 
benefits  27  incorporated  towns  and  a 
large  number  of  town  centers.  By  a 
glance  at  the  accompanying  map  it 
will  ge  seen  that  these  towns  and  vil- 
lages are  tied  to  each  other  and  to  Los 
Angeles  by  radial  lines  interlacing 
with  belt  lines.  Here  is  found  one  ad- 
vantage of  the  old  Spanish  custom  of 
subdividing;  the  old  land  grants  ran 
along  angling  lines,  so  that  it  has  been 
possible  to  construct  roads  without  re- 
gard to  section  lines. 

The  new  roads  connect  with  the  high- 
ways of  adjacent  counties  and  are  so 
laid  out  that  one  will  be  able  to  start 
at  Santa  Monica,  follow  a  broad  boule- 
vard passing  north  of  Los  Angeles 
through  Pasadena  to  the  foothills, 
thence  to  Pomona  and  back  to  the 
ocean  frontage  at  Long  Beach;  thence 
along  the  coast  to  San  Pedro  and  Re- 
dondo  and  into  Los  Angeles,  via  Ingle- 
wood,  or  a  total  distance  of  106  miles. 
In  addition,  the  system  provides  for  an 
air  line  from  Los  Angeles  to  its  harbor 
at  San  Pedro,  a  distance  of  11.5  miles, 
of  which  more  will  be  said  in  the  fol- 
lowing, as  the  questions  of  freight 
rates  and  the  auto  truck  are  important 
of  consideration. 

Incorporated  towns  are  not  provided 
for  in  the  appropriation,  but  Los  An- 
geles now  has  under  way  a  chain  of 
boulevards  which  will  unite  with  and 
become  part  and  parcel  of  the  county 
highway  system.  And  in  this  both  city 
and  county  are  endeavoring  to  build 
an  enduring  pavement,  which  shall  be 
free  from  mud  in  winter  and  without 
dust  in  summer.  esi)ecially  designed 
for  motor  travel,  but  of  a  dural)ility  to 
withstand  the  heaviest  freighting. 

Mr.  Loder's  preliminary  investiga- 
tions included  over  1,200  miles  of 
roads  and  a  geological  survey  for  road 
materials.  In  the  latter  the  county  is 
fortunate  because  excellent  quarries 
were  found  and  there  is  an  abundance 
of  heavy  asphaltum  oil  to  be  had.  Both 
of  these  requisite  materials  for  road 
building  are  within  a  maximum  dis- 
tance of  :;5  miles  from  the  points  where 
they  are  to  be  used. 

Three  i)ieces  of  the  work  are  being 
accomplished  by  force  account,  but  the 
remaining  portions  are  being  done  by 
contract.  This  latter  policy  will  be 
continued  unless  it  should  be  found 
advisable,  on  account  of  high  prices, 
for  the  county  to  do  the  work  itself. 
The  aim  is  to  apportion  the  contracts. 


each  for  about  six  miles  of  road  or 
larger,  up  to  the  value  of  $200,000,  if 
contractors  can  be  found  to  handle 
them.  The  county  furnishes  the  ma- 
terials f.  0.  b.  the  nearest  delivery 
point  to  the  work. 

The  plan  of  the  construction  is  thus: 
The  roadway  is  first  graded  to  give  the 
easiest  possible  grades.  On  fills  and  in 
cuts  it  is  made  40  feet  wide.  The  max- 
imum grade  is  6  per  cent.,  with  moun- 
tain grades  of  7  per  cent,  in  one  or 
two  exceptional  cases.  Right-of-way 
varies  from  50  feet  to  100  feet,  but  in 
the  majority  of  cases  it  is  60  feet.  A 
California  law  enacted  at  the  same 
time  that  the  County  Highway  Com- 
mission was  created  provides  that  the 
maximum  width  of  the  pavement  shall 
not  exceed  16  feet.  On  each  side  of 
this  there  is  placed  a  gravel  shoulder 
7  feet  wide.  The  whole,  coated  with  an 
asphaltic  surface,  makes  a  most  satis- 
factory highway.  At  the  super-eleva- 
tion of  all  curves  and  at  all  angle  cor- 
ners special  care  is  taken,  some  of  the 
curves  being  "banked"  as  much  as  18 
inches  on  the  outside.  This  provides 
for  safe  and  comfortable  riding. 

The  rock  layer  varies  from  5  inches 
to  9  inches  in  depth,  dependent  upon 
the  foundation,  soil  and  the  volume  of 
traffic.  Over  the  worst  adobe  an  extra 
gravel  foundation  is  placed  under  the 
macadam.  The  broken  stone  is  used 
in  the  following  four  sizes; 

No.  1- — IV.  inches  to  3  inches  in  size. 
No.  2 — %  inch  to  IK-  inches  in  size. 
No.  3 — %  inch  to  i/4  inch  in  size. 
No.  4 — Rock  dust  under  i/4  inch. 

The  stone  is  placed  in  two  principal 
courses — a  foundation  course  and  the 
wearing  surface.  No.  1  stone  is  used 
in  the  foundation  and  rolled  with  a 
twelve-ton  steam  roller  to  within  2 
inches  of  the  finished  surface.  This  is 
filled  with  No.  3  stone  to  the  surface, 
with  no  excess,  and  this  mass  again 
rolled  and  sprinkled  with  water.  It 
is  now  ready  for  the  asphaltum  treat- 
ment. 

The  first  application  of  oil,  which 
carries  from  80  to  85  per  cent,  of  as- 
l)haltuni,  is  made  in  the  proportion  of 
three-fourths  of  a  gallon  to  each  square 
yard  of  surface  and  is  accomplished  by 
a  special  oil  distributer  attached  to  an 
oil  tank  wagon.  No.  2  stone  is  then 
spread  for  the  wearing  surface  to  the 
thickness  which  will  roll  down  to  1% 
inches. 

Again  the  mass  is  rolled  and,  while 
still  open,  a  second  application  of  the 
liquid  as])haltum  is  made  in  the  same 
])roportion  as  above.  No.  3  rock  screen- 
ings, free  from  dust,  are  applied  in  a 
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light  coat  ami  rolled  in  in  siinicieiiL 
quantities  to  barely  eover  the  l'...-in(li 
stone.  The  surface. is  now  treated  with 
another  coatinK  of  asiihaltuni  in  the 
proportion  of  one-fourth  i;allon  i)er  one 
square  yard  of  pavement  and  No.  4 
stone  is  drifted  over  the  surface  to  take 
up  any  excess  oil  and  to  provide  the 
tlnishinj;  surface.  Occasionally  in 
place  of  rock  dust  a  coarse,  shari)  sand 
is  used  in  jtreference. 

This  part  of  the  road  is  allowed  to 
set  for  a  few  hot  days  and  is  then  ready 
for  traffic.  It  has  a  t  ross  slope  of  i-.. 
inch  to  the  foot.     Adjoinini;  it  nn  each 


of  automobiles.  Moreover,  this  high- 
way is  dustless,  or  practically  so,  can- 
not become  muddy  and  is  almost  noise- 
less. It  requires  maintenance  the 
same  as  a  railroad  as  soon  as  it  is 
oi)ened  to  traffic,  but  with  pro|)er  care 
and  with  average  use  a  life  ranging 
from  '.',o  to  oO  years  is  claimed  for  it. 

In  Southern  California  the  average 
life  of  the  average  macadam  road  with- 
out maintenance  and  bituminous  bind- 
er is  ))laced  at  little  more  than  a  year. 
This  is  because  of  the  long,  hot,  dry 
season,  extending  from  the  middle  of 
Ai)ril  to  the  first  of  .November.     Heavy 
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side  and  with  a  cross  slope  of  %  of  an 
incli  to  the  foot  are  the  seven-foot 
shoulders,  which  have  been  brought  to 
grade  and  rolled,  harrowed  for  one 
inch,  treated  With  asphaltum  in  the 
proportion  of  one  gallon  of  oil  to  one 
square  yard  of  surface,  covered  to  a 
depth  of  •%  of  an  inch  with  sand,  gravel 
and  rock  screenings,  then  rolled. 

The  finished  product  is  a  substantial 
and  thoroughly  bonded  roadway,  ridged 
to  carry  heavy  travel  as  well  as  auto- 
mobiles. The  sharj),  angular  stones 
have  been  thoroughly  wedged  so  as  to 
be  almost  impossible  of  displacement 
and  the  surface  has  been  cemented 
with  liquid  asphaltum  to  a  depth  of  :>' j 
inches,  which  forms  a  binder  not  to"  be 
displaced  by  the  sheering  and  skidding 


automobile  travel  also  plays  its  part  in 
road  destruction. 

Residence  streets  of  Pasadena  im- 
proved similarly,  but  not  built  with 
such  perfection  as  the  foregoing,  have 
been  in  service  for  the  past  three  years. 
They  have  been  swept  almost  daily  by 
heavy  street  sweepers  and,  without  one 
cent  expended  for  repairs,  have  a  sur- 
face which  today  is  as  perfect  as  new 
asi)halt,  besides  being  much  less  noisy. 

The  method  as  described  is  being 
used  throughout  the  entire  307  miles. 
Few  figures  for  cost  are  thus  far  avail- 
able. Conditions  vary  so  greatly  that 
it  is  almost  impossible  to  give  reliable 
data  on  the  subject  at  this  time,  but 
the  average  cost  of  such  construction, 
including  all  engineering  and  organiza- 
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tion  expense,  is  about  $11,400  per  mile. 
The  harbor  road  from  Los  Angeles 
to  San  Pedro  will  probably  have  a 
solid  concrete  foundation,  for  the  rea- 
son that  it  is  planned  to  make  of  it  an  ^ 
auto-truck  highway  from  the  docks  to 
the  wholesale  district  of  Los  Angeles. 
For  years  the  city  has  fought  the 
Southern  Pacific  Railroad  Company  for 
a  reasonable  freight  rate  to  the  sea 
and,  having  failed  repeatedly  in  this, 
the  municipality  has  resolved  to  build 
a  highway  so  perfect  and  of  such  an 
easy  grade — not  to  exceed  2  per  cent. — 
that  motor  trucks  can  enter  into  com- 
petition with  steam  and  iron  rails.  The 
outcome  will  be  watched  with  much  in- 
terest. 

It  is  estimated  that  nearly  1,000,000 
tons  of  rock  will  be  required  for  macad- 
amizing, and  for  this  purpose  the 
county  has  purchased  two  quarries, 
from  which  an  excellent  quality  of  rock 
is  being  taken.  In  each  instance  the 
rock  is  of  volcanic  origin,  known  as 
an  andesite,  a  trap  rock  which  stands 
high  tests  for  wearing  qualities,  tough- 
ness and  cementing  properties. 

The  Pacoima  quarry  is  20  miles 
north  of  Los  Angeles  and  here  a  crush- 
ing plant  has  been  erected  at  a  cost  of 
$.50,000.  The  plant,  which  was  opened 
the  last  of  March,  has  a  capacity  of 
1,000  tons  per  day  at  a  cost  of  50  cents 
per  ton,  and  when  the  road  is  com- 
pleted it  is  estimated  that  the  property 
will  have  a  salvage  value  equal  to  the 
price  that  was  paid  and  the  improve- 
ments made.  A  standard  gauge  track 
has  been  laid  for  three-quarters  of  a 
mile  to  the  main  line  of  the  Southern 
Pacific,  so  that  it  is  possible  to  deliver 
rock  from  this  quarry  at  a  minimum 
of  expense. 

The  other  quarry,  known  as  the  San 
Dimas,  is  located  30  miles  east  of  Los 
Angeles  and  has  in  sight  15,000,000  tons 
of  volcanic  andesite.  It  was  formerly 
owned  by  an  old  hermit,  who  consid- 
ered the  huge  rock  pile  useless,  and  he 
counted  himself  fortunate  when  he 
found  a  purchaser  in  the  county  for  the 
sum  of  $3,000.  Afterwards  it  was  hard 
to  convince  him  that  he  was  not  the 
robber,  but  the  robbed.  This  quarry 
has  been  leased  to  a  contractor  for  a 
period  of  ten  years,  the  agreement  be- 
ing that  the  county  or  the  Highway 
Commission  is  to  be  furnished  crushed 
stone  in  any  quantity  not  to  exceed 
1,200  tons  per  day  at  55i/2  cents  per 
ton.  The  county  agrees  to  take  500,000 
tons,  or  more,  on  the  present  work.  A 
crushing  plant  is  being  installed  and 
will  be  ready  for  operation  by  the  end 
of  May. 

From  the  map  it  will  be  seen  that 


the  quarries  are  admirably  situated  at 
almost  opposite  ends  of  the  county  and 
on  different  railroad  lines,  so  that  all 
portions  of  the  roads  in  building  can 
be  furnished  with  crushed  stone  at  a 
low  cost  for  transportation. 

Oil  is  to  be  had  from  several  differ- 
ent fields  within  the  county  limits,  but 
the  Whittier  and  Fullerton  fields  are 
being  drawn  upon  principally.  The  oil 
used  is  a  special  oil  residuum,  which  is 
required  to  contain  at  least  SO  per  cent, 
asphaltum.  The  latest  bid  to  furnish 
oil  was  at  the  rate  of  $1.00  per  barrel 
at  the  refinery,  or  $1.04  at  the  county 
oil  pit.  This  oil  reservoir  is  situated 
in  Los  Angeles,  where  it  is  accessible 
to  two  railroads  and  one  electric  line, 
and  has  a  capacity  of  15,000  barrels. 
It  is  built  in  the  sand  with  timber 
bulkheads  to  prevent  seepage,  and  is 
provided  with  a  steam  pump  and  heat- 
ing apparatus. 

The  most  difficult  portion  of  the  work 
is  being  accomplished  in  Fremont  Pass, 
better  known  as  the  infamous  Newhall 
Grade,  30  miles  northwest  of  Los  An- 
geles and  the  scene  of  many  an  auto- 
mobile accident,  where  several  lives 
have  been  lost.  Here,  to  get  over  the 
summit  of  the  low  range  of  mountains, 
a  defile  90  feet  deep,  15  feet  wide  at 
the  top  and  12  feet  in  breadth  at  the 
bottom,  was  cut  some  years  ago 
through  the  shale  sandstone  for  a  dis- 
tance of  200  feet.  It  is  approached 
from  the  south  side  by  a  circuitous 
road  with  a  grade  of  23  per  cent,  and 
on  the  north  side  by  a  22  per  cent, 
grade.  An  attempt  was  made  to  find  a 
6  per  cent,  grade  over  this  summit,  but 
the  plan  was  not  feasible  and  the  coun- 
-  "-  T---nrted  to  tunneling, 
ine  tunnel,  which  is  to  be  cut 
through  solid  rock,  is  to  be  435  feet 
long  and  will  reduce  the  grade  to  6  per 
cent.  It  is  to  be  20  feet  wide  and  18 
feet  in  the  clear.  The  arch  section  is 
rather  unusual.  There  is  a  semi-circu- 
lar arch  of  10  feet  radius,  while  the 
supporting  walls,  7  feet  in  height,  have 
an  invert  radius  of  46  feet.  The  tun- 
nel is  to  have  a  concrete  lining  ranging 
from  21  to  24  inches  in  thickness.  In 
some  instances  the  approaches,  which 
are  each  a  mile  in  length,  are  blasted 
seventy  feet  to  grade  on  the  high  side. 
All  the  excavation  is  being  made  ih 
rock.  The  contract  for  both  the  tun- 
nel and  the  approaches  was  let  in  De- 
cember, 1909,  for  $63,3G4  and  the  work 
is  to  be  completed  by  .Tuly  15,  1910. 

Another  point  which  for  years  has 
been  a  source  of  inconvenience  to  traf- 
fic is  the  Big  Tejunga  wash,  where  the 
channel  of  the  shallow  stream  is  not 
dependable  and  of  which  every  rain  in 
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the  mountains  makes  a  passage  at- 
tended with  difficulty  and  some  danger. 

Most  California  rivers  flow  upside 
down,  that  is,  the  subterranean  flow 
under  normal  conditions  is  as  large  as, 
or  in  many  instances  exceeds,  the  sur- 
face flow.  The  Big  Tejunga  is  no  ex- 
ception to  this  rule.  It  is  not  bridged 
and  farmers  w'ith  teams  reap  a  rich 
harvest  during  the  winter  season  from 
the  unfortunate  automobilists  who  be- 
come caught  in  the  sands.  To  make  a 
passage  of  this  ill-favored  place  both 
safe  and  easy  the  wash  is  to  be  spanned 
by  four  bridges,  practically  temporary 
because  of  the  changing  and  rising 
channels.  These  bridges  will  have  an 
aggregate  length  of  1,216  feet.  The 
abutments  are  to  be  concreted,  the 
piles  of  reinforced  concrete  and  the 
decks  of  timber  with  asphalt  paving. 
The  piles  will  be  set  in  place  for  the 
reason  that  the  boulder  wash  prevents 
driving  or  jetting.  One  of  these  struct- 
ures has  just  been  completed,  as  shown 
in  the  illustration.  The  remaining 
three  are  yet  to  be  built,  but  will  be  in 
place  in  time  for  next  year's  flood  sea- 
son. 

Another  structure  of  much  interest 
is  the  bridge  on  the  boulevard  which 
connects  Los  Angeles  with  Long  Beach. 
This  bridge  spans  the  Los  Angeles 
river  and  is  a  simple  structure  320 
feet  in  length.  It  is  of  reinforced  con- 
crete with  19-foot  spans,  carried  by 
floor  beams  on  26-foot  concrete  piles 
jetted  and  driven.  The  flooring  con- 
sists of  concrete  slabs  13  inches  in 
thickness.  The  cost  was  $12,000.  One 
of  the  accompanying  photographs 
shows  it. 

In  all  bridges  the  most  permanent 
and  highest  class  of  construction  is  em- 
ployed, with  the  exception  of  those 
across  the  Tejunga,  and  these  are  made 
semi-temporarj'  by  the  conditions 
which  they  are  built  to  surmount.  Re- 
inforced concrete  is  used  in  nearly 
every  instance,  as  in  the  case  of  cul- 
verts, excepting  in  some  instances 
where  corrugated  metal  of  a  non-cor- 
rosive iron  is  employed. 

In  the  construction  of  the  Long 
Beach  Boulevard,  which  is  an  entirely 
new  road  over  a  new  right-of-way,  and 
built  in  an  airline,  it  was  necessary  to 
make  a  cut  of  500  feet  in  length 
through  a  hill  of  very  sandy  soil.  The 
excavation  is  100  feet  wide  at  the  top 
and  is  22  feet  deep,  while  the  sides 
have  a  slope  of  IV'  to  1.  To  prevent 
wind  and  rain  erosion,  a  rather  novel 
scheme  was  adopted.  The  slopes  have 
been  covered  to  a  depth  of  4  inches 
with  barn  manure  and  this  is  held  in 
place  by  wire  chicken  fencing  with  a 


two-inch  mesh,  staked  3  feet  by  3  feet. 
The  whole  is  to  be  planted  with  morn- 
ing glories,  misembry  antheum  or  oth- 
er similar  vegetation.  The  cost  did  not 
exceed  $500.  In  this,  as  in  most  of  the 
grading  that  is  being  done,  the  work 
is  accomplished  with  steam  plows  and 
elevating  graders. 

Owing  to  the  very  large  amount  of 
road  and  street  improvements  in  prog- 
ress within  Los  Angeles  and  other  in- 
corporated towns  independent  of  the 
county  construction,  there  is  a  dearth 
of  contractors  equipped  with  the  proper 
machinery  and  who  are  able  to  laid  on 
the  contracts.  The  Highway  Commis- 
sion is  especially  anxious  to  interest 
contractors  from  a  distance  who  are 
prepared  to  do  the  work  on  a  large 
scale,  and  an  excellent  opportunity  is 
offered  to  individuals  or  companies 
capable  of  handling  large  contracts. 

At  the  present  time  the  organization 
is  in  a  position  to  carry  on  construc- 
tion with  great  facility  because  of  the 
opening  of  the  stone  quarries  and  the 
completion  of  the  crushing  plants.  Five 
miles  of  roads  have  been  completed,  75 
miles  are  under  construction,  adver- 
tisements to  construct  another  60  miles 
have  been  published  and  ,the  engineer- 
ing department  is  rapidly  preparing 
specifications  for  the  remainder. 

Ranging  in  size  from  $50,000  to  as 
high  as  contractors  can  be  prevailed 
upon  to  undertake  the  work,  the  mag- 
nitude of  each  contract  makes  it  pos- 
sible to  place  an  engineering  superin- 
tendent on  each  job  and  the  construc- 
tion is  watched  with  the  same  close- 
ness as  if  it  were  under  force  account. 
To  this  supervision  is  added  that  of  a 
cost-keeping  department,  lately  organ- 
ized, which  itemizes  all  work  and  all 
materials  entering  into  it. 

The  time  estimate  for  the  completion 
of  the  whole  road  system  will  be  deter- 
mined by  the  rapidity  with  which 
crushed  rock  can  be  procured.  Now 
that  this  problem  seems  to  have  been 
solved,  it  is  expected  that  1912  will  see 
the  entii'e  307  miles  open  to  traffic. 

In  closing,  a  word  must  be  said  about 
the  street  and  boulevard  system  of  the 
city  of  Los  Angeles,  in  many  respects 
as  remarkable  as  that  which  the  county 
is  installing.  In  1904  Los  Angeles,  for 
a  city  of  its  size,  had  the  worst  streets 
of  any  city  in  the  country.  A  year 
later  there  began  a  remarkable  refor- 
mation, due  largely  to  the  vigorous 
campaign  which  was  waged  by  the  Mu- 
nicipal League.  Today  all  of  the  lead- 
ing thoroughfares  have  been  paved 
with  asphalt.  These  will  connect  with 
the  county  boulevards,  and  in  four  in- 
stances where  bridges  are  required,  the 
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municipality   is  rearing  stately  struct- 
ures at  a  cost  of  $1,000,000. 

The  whole  city  and  county  system, 
when  completed,  will  give  to  Los  An- 
geles county  a  network  of  hroad  and 
enduring  roads,   making  every  section 


of  the  territory  readily  accessible  and 
offering  scenic  attractiveness  ranging 
from  long  stretches  of  level  beach  to 
mountain  heights,  which  it  will  be  dif- 
ficult anywhere  to  surpass. 


STERILIZATION  OF  WATER.* 

B>i    Wtihli  II  mill   Poirrll,  Bitlfimorr    Cniinfj/    W(il(  r  ami  I-'Aictr'n-   Co., 

lidltimori ,  ^f^l. 


THE  sterilization  of  i)ublic  water 
sui)plies  has  been  the  subject  of 
careful  investigation  by  many  mu- 
nicipal and  private  cori)orations  for  the 
last  two  or  three  years,  and  more  so  in 
the  past  year,  owing  to  the  shortage  of 
water  and  the  fact  that  many  supplies, 
including  wells,  reservoirs  and  small 
streams  became  badly  polluted  due  to 
wash  when  there  were  rains  and  at 
other  times  when  there  was  not  sufti- 
cient  water  to  properly  flush  the 
streams  or  surface  to  prevent  pollution 
from  such  wells  through  the  sand 
strata.  These  investigations  have  in- 
variably met  with  the  obstacle  which 
has  been  the  stumbling  block  in  all 
such  enterprises,  that  is,  first  cost  and 
operating  cost  of  the  purification  sys- 
tem. 

The  Baltimore  County  Water  and 
Electric  Company  have  been  operating 
a  filter  plant  for  a  number  of  years  and 
being  desirous  of  obtaining  a  cheaper 
method  of  sterilization,  have  from  time 
to  time  been  investigating  the  various 
methods  of  filtration,  namely,  slow 
sand.  American  or  rapid  sand,  and  the 
iip-draught  system  of  sand  filtration 
here,  as  well  as  the  European.  This 
company  has  also  experimented  for  sev- 
eral years  with  the  application  of  alum 
and  hypochlorite  of  lime  applied  direct- 
ly in  the  reservoirs  or  storage  basins 
themselves,  with  considerable  success, 
as  will  be  shown  in  this  paper. 

In  addition  to  the  above-mentioned 
careful  investigations,  the  sterilization 
of  water  by  ozone  was  considered  about 
two  years  ago.  The  United  Water  Im- 
provement Company  controlling  the 
James  H.  Bridge  patents,  submitted  a 
sanii)le  3,000-gallon  ozone  sterilization 
plant  for  test,  which  was  placed  along- 
side the  American  or  rapid,  and  slow- 
sand  filters,  handling  raw  water  direct- 
ly without  sedimentation.  Some  of  the 
results  obtained  from  this  sample  plant 
have  already  been  reported  in  a  paper 
on    the    use    of    hypochlorite    of    lime. 


which  has  also  been  in  use  both  in 
the  American  and  English  filters  for 
some  two  years.  In  addition  to  these 
tests,  a  rough  determination  of  the 
amount  of  nascent  oxygen  in  a  grain 
of  chloride  of  lime  has  been  made,  and 
the  approximate  calculation  of  the  vol- 
ume of  gas  on  a  basis  of  .1  grain  per 
gallon,  to  get  an  ai)proximation  for  the 
volume  of  ozone,  which  was  roughly 
.00096  cubic  inch  per  gallon,  but  this 
depends  upon  the  concentration  and 
will  vary  with  the  condition  of  opera- 
tion and  temjjerance.  The  specific 
gravity  of  ozone  throughout  the  test 
has  been  taken  at  1.65,  as  compared 
with  air  as  1. 

With  the  data  at  hand,  the  ozone 
plant  at  Lindsay,  which  had  just  been 
started,  was  investigated,  and  it  was 
decided  to  install  a  sterilization  plant 
at  the  Herring  Run  Station  of  the  Balti- 
more County  Water  and  Electric  Com- 
Ijany,  to  have  an  ultimate  cai)acity  of 
10,000,000  gallons  in  24  hours  with 
roughing  filters  to  remove  the  suspend- 
ed matter,  to  handle  the  raw  water  at 
double  or  triple  the  usual  rates  per 
unit  area  in  rapid  or  American  sand 
filters.  Plans  were  gotten  out  and  work 
started,  but  considerable  difficulty  was 
met  with  owing  to  quicksands.  The 
sterilization  pit  was  thirty  feet  deep 
and  within  twenty-five  feet  of  the  river 
bank.  The  walls  were  not  completed 
until  it  was  late  in  the  fall.  Work  had 
to  be  abandoned  during  the  winter 
other  than  to  test  the  many  different 
kinds  of  mixin.g  head  or  aspirators,  in- 
cluding various  nozzles,  converging 
tubes,  orifices,  etc. 

As  it  was  important  to  get  informa- 
tion as  to  the  amount  of  air  that  could 
be  mixed  with  a  given  volume  of  water 
under  our  low  head,  it  was  found  that 
under  low  heads  some  aspirators  would 
not  give  a  continuous  draught  of  ozone 
or  air,  and  when  the  draught  was 
heavy  the  s])ecific  gravity  of  the  mix- 
ture would  become  so  light  that  there 


•From    a    paper    before    the    American  ^\'ater  Works  Association. 
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would  be  a  blow-back,  which  would  mo- 
mentarily blow  the  ozone  input  back, 
and  while  it  was  possible  with  low 
heads  to  get  about  one-third  ozone  to 
water  in  volume,  the  lowest  point  or 
head  that  should  be  considered  is  about 
twelve  feet.  Though  some  changes 
which  were  made  in  the  design  of  this 
plant  and  adopted  at  Ann  Arbor,  Mich., 
will  allow  the  use  of  heads  of  from  six 
to  ten  feet,  same  will  not  give  a  steady 
input  of  ozone,  as  it  is  intermittent. 
This,  together  with  the  use  of  a  small 
blower,  seems  so  far  to  be  satisfactory. 

The  area  required  for  plant  of  size 
installed  is  only  about  one-tenth  that 
required  for  American  plant,  and  is 
not  to  be  compared  with  the  area  re- 
quired for  slow  sand  filters.  The 
sterilization  plant  proper  constitutes 
raw  water  chamber,  aspirator  heads, 
ozone  chambers,  ozone  generator,  as 
well  as  time  contact  basin  or  mixing 
cell.  The  latter  compels  the  water  to 
travel  horizontally  as  well  as  verti- 
cally, so  as  to  give  water  the  benefit 
of  as  long  contact  as  is  possible  with 
ozone. 

The  ozone  generator  consists  of  boil- 
er plate,  shell  and  head,  containing 
each  109  two-inch  aluminum  tubes,  in- 
side of  which  are  micanite  tubes  or 
dielectrics,  inside  of  which  is  another 
tube  or  cylinder  which  rests  on  a  tray, 
which  is  connected  to  one  terminal  of 
a  special  10,000  to  15,000  volt  static 
transformer.  The  other  terminal,  which 
is  a  ground  terminal,  is  connected  to 
boiler  plate  shell;  inner  and  outer 
tubes  being  so  close  and  only  sepa- 
rated by  micanite  tube,  allows  a  con- 
tinuous violet  discharge  to  take  place 
through  the  dielectrics,  and  the  pas- 
sage of  air  through  this  discharge  pro- 
duces the  ozone,  the  production  run- 
ning from  eighty  to  one  hundred 
grammes  per  k.  w.,  and  the  concentra- 
tion of  five  or  less,  depending  upon  the 
condition,  velocity  and  the  tempera- 
ture of  the  air  discharged. 

Sparks  must  be  prohibited,  as  when 
a  sparking  condition  takes  place  ni- 
trous oxide  is  generated,  and  also  high 
temperature  should  be  provided  against 
in  the  generators. 

There  is  under  construction  another 
type  of  ozone  generator,  which  from 
test  on  a  small  experimental  unit  has 
given  as  high  as  sixty  grammes  of 
ozone,  with  concentration  of  twenty, 
but  it  is  too  soon  to  say  how  this  will 
work  out  in  much  larger  sizes.  This 
company  expects,  however,  to  have  one 
of  these  generators  in  use  soon  for  test, 
and  more  definite  results  will  be  ob- 
tained. The  ozone  generator  may  be 
either  water,  oil  or  air  cooled.     If  it  is 


air  cooled,  the  outer  shell  has  to  be 
removed  and  the  top  and  bottom  heads 
supported  by  four  rods,  or  a  frame 
used,  and  air  caused  to  circulate  by 
any  means  between  and  around  the 
outside  of  the  fixed'tubes. 

The  ozone  generator  in  use  here  will 
be  cooled  by  oil,  to  prevent,  if  possible, 
the  sweating"  of  the  tubes  when  water 
is  the  cooling  medium,  as  the  oil  will 
remain  for  some  time  after  current  is 
cut  off,  preventing  moisture  collecting 
and  giving  trouble  at  starting.  The 
only  trouble  to  be  feared  with  oil 
cooled  system  is  leakage,  owing  to  the 
fact  that  it  is  a  hard  matter  to  get 
joints  that  will  stay  tight  under  oil 
pressure,  although  the  pressure  will 
not  exceed  from  two  to  three  pounds 
under  any  condition.  Oil  is  circulated 
by  means  of  14  h.p.  motor  belted  to 
rotary  pump,  the  oil  being  passed 
through  copper  coils  in  a  tank  or  cyl- 
inder through  which  water  is  flowing 
continuously.  Each  generator  has  its 
thermometer  for  determining  the  tem- 
peratures, and  a  controlling  panel  on 
which  will  be  mounted  indicating  watt- 
meter, potential  transformer  plug,  high 
tension  switch,  voltage  regulating  head 
which  will  permit  of  handling  2,300 
volt  current  on  the  primary  side  of  the 
transformer  in  such  a  manner  as  will 
give  voltage  of  the  secondary  side  of 
the  transformer  range  from  7, .500  volts 
to  15,000,  or  to  be  varied  to  inter- 
mediate volts.  In  addition  to  this 
there  is  a  voltmeter  reading  to  15,000 
volts,  power  factor  meter,  and  fre- 
quency indicator.  These  panels  are 
located  over  a  concrete  vault  in  which 
are  located  the  transformers.  Each 
million  gallon  unit  requires  5  k.w.  in 
transformer  capacity.  All  the  switch- 
ing is  done  at  2,000  volts  on  the  pri- 
mary side,  and  the  high  tension  side  is 
connected  directly  to  the  ozone  genera- 
tor through  varnished  cambric  lead-in- 
cased cable  two-conductor,  placed  in 
bituminized  fiber  tubes,  encased  in  con- 
crete. 

Owing  to  the  weather  conditions  and 
the  fact  that  some  of  the  apparatus  for 
this  plant,  such  as  insulators,  etc.,  were 
special,  and  the  departure  from  the 
original  design,  continuous  tests  have 
only  just  begun  on  this  plant. 

Considerable  information  was  ob- 
tained, on  some  of  which  further  ex- 
periments will  be  carried  out,  to  de- 
termine what  would  appear  to  be  the 
slip  f'L  the  bubbles  of  ozone  or  air, 
and  the  fact  that  they  do  not  seem  to 
fall  at  the  same  velocity  with  the 
water,  or  for  some  reason  do  not  re- 
ceive or  hold  the  kinetic  energy  im- 
parted to  them,  and  the  fact  that  the 
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bubbles  seem  to  rise  at  about  .T'l  of  a 
foot  ))er  second,  tbis  to^etlier  witli  tbe 
fact  that  tbe  siiecilic  cavity  of  tbe  air 
billables  and  water,  when  tbe  amount 
of  ozone  or  air  reacbes  certain  entrain- 
nient,  is  so  low  tbat  it  loses  its  kinetic 
energy  and  tbe  blow-off  is  caused,  pre- 
viously mentioned,  and  is  similar  to 
the  action  of  tbe  air  lift,  the  mixture 
looking;  like  soap  bubbles  in  tbe  down 
pilies  momentarily. 

When  the  temi)erature  of  the  at- 
mosphere is  at  or  below  zero,  tbe 
strength  of  tbe  ozone  seems  to  be 
greater,    and    the    absorption    by    tbe 


and  it  is  possible  that  tbe  absori)tion 
or  cbange  increases  or  decreases  the 
CO::  ill  the  water  when  ozone  is  ap- 
I)lied. 

Tbe  generators  require  about  eigh- 
teen watts  j)er  square  foot  surface  in 
the  electrodes  at  sixty  cycles,  and 
twenty-one  watts  per  square  foot  at 
one  hundred  cycles,  but  it  is  hoped 
to  materially  reduce  the  wattage  with 
the  new  form  of  generators. 

The  tests  below,  which  have  been 
carried  on  under  Mr.  Powell's  supervi- 
sion, will  undoubtedly  prove  very  in- 
teresting. 


OZONE    RKSULTS. 


Bacteria 

Coli 

Color 

Turbidity 

DATE 

Raw 

Ozone 

Raw 

Ozone 

Raw 

Ozone 

Raw 

Ozone 

December   10-09 

1840 

6 

2/4 

0/4 

20 

15 

15 

15 

11-09 

1800 

S 

4/4 

0/4 

20 

14 

16 

14 

13-09 

15000 

80 

4/4 

0/4 

45 

12 

180 

180 

14-09 

4000 

1620 

3/3 

1/4 

35 

28 

80 

80 

14-09 

4000 

1410 

2/4 

0/4 

34 

30 

80 

80 

15-09 

1950 

22 

1/4 

0/4 

16 

11 

20 

20 

16-09 

1500 

960 

1/4 

0/4 

16 

10 

18 

18 

17-09 

1120 

870 

1/4 

0/4 

16 

12 

18 

18 

18-09 

1960 

1500 

2/4 

0/4 

17 

12 

20 

20 

water  varies,  as  the  strength  of  tbe 
ozone  given  off  by  the  water  in  tbe  re- 
lief chamber  over  the  time  contact 
basin  or  pit  is  noticeably  less  to  the 
smell,  and  a  longer  or  shorter  time  is 
required  in  high  temperatures  or  ex- 
tremely cold  weather  before  the  ozone 
is  noticeable.  But  tbe  ozone  in  this 
relief  chamber  becomes  noticeably  thin 
when  the  temperature  is  high,  but  va- 
ries. Bunsen  and  Carius  found  tbat 
one  hundred  volumes  of  water  near 
freezing  absorb  four  volumes  of  oxygen 
and  two  volumes  of  nitrogen;  and  the 
absorption  is  quickened  by  stirring  or 
mixing.  Tests  are  under  way  to  as- 
certain more  fully  this  relation  to  the 
absorption  of  ozone  as  water  absorbs 
more  air,  and  the  more  of  it  the  lower 
the  temperature:  also  it  absorbs  more 
oxygen  than  nitrogen.  It  is  to  deter- 
mine tbis  relation  when  ozone  is  u'ixed 
with  water,  as  no  data  are  available 
at  the  present  time,  that  experiments 
are  boing  made.  From  this,  it  seems 
tbat  these  gases,  when  absorbed,  ;'re 
given  up  as  pressure  lessens,  tbat  is, 
given  up  in  minute  bubbles,  similarly 
to  water  which  is  highly  charged  with 
air  and  allowed  to  stand  in  a  glass, 
which  gradually  becomes  clear  at  at- 
mospheric pressure.  A  cubic  foot  of 
water  holds  in  solution  about  0.029  cu- 
bic foot  of  air  at  about  freezing  point, 


14th,  IGth.  17th  and  IStb  shows  tbe 
effect  of  moisture  on  the  tubes. 

Tbe  corapanys  filtration  plant  at 
Avalon,  Md.,  which  has  already  been 
mentioned,  consists  of  slow  sand  and 
mechanical  filters,  and  an  experimental 
ozone  apparatus.  Since  tbe  construc- 
tion of  the  rapid  filters,  about  two 
years  ago.  hypochlorite  of  calcium  has 
been  used  for  sterilizing  the  water  in 
connection  with  filtration  at  this 
plant.  Tbe  hypochlorite  has  not  been 
used  continuously,  as  at  times  the  raw 
water  contains  but  a  few  hundred  bac- 
teria per  cubic  centimeter.  Tbe  object 
in  using  the  bleach  has  not  been  nec- 
essary because  of  tbe  failure  of  either 
system  of  filtration,  but  to  lessen  the 
cost  of  operation  and  at  the  same  time 
to  deliver  water  which  was  practically 
sterile. 

Experiments  also  were  carried  on  in 
the  laboratory  for  a  better  knowledge 
of  the  action  of  the  bleach  upon  the 
raw  water,  and  to  determine  the  bac- 
terial efficiency  under  abnormal  con- 
ditions. 

Tbe  hypochlorite  of  lime  used  was 
received  in  750  sheet  iron  drums.  Only 
a  small  opening  was  cut  in  the  drum 
so  that  it  could  be  tightly  sealed  to 
prevent  rapid  deterioration  of  the 
chemical.  Average  analyses  of  the 
bleaching    powder    contained    34.2    per 
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cent,  of  available  chlorine.  A  0.5  per 
cent,  solution  was  used  and  was  ap- 
plied to  the  water  through  a  gradu- 
ated orifice.  The  storage  solution  tanks 
are  of  reinforced  concrete  and  have  a 
capacity  of  41.5  gallons.  The  solution 
flows  from  the  storage  tanks  to  the 
orifice  boxes  which  also  are  made  of 
reinforced  concrete.  The  head  of  so- 
lution upon  the  orifice  is  kept  constant 
by  a  value  controlled  by  a  ball  float. 
The  tanks  and  boxes  before  being  used 
were  painted  on  the  inside  with  elater- 
ite  paint,  so  there  has  been  no  trouble 
from  leaking.  The  orifices  were  grad- 
uated at  the  plant  and  have  been 
checked  from  time  to  time  as  to  their 
accuracy. 

In  making  up  the  solution,  the  re- 
quired amount  of  bleaching  powder  is 
first  dissolved  in  a  small  quantity  of 
water  to  insure  thorough  breaking  up 
of  all  lumps.  This  solution  is  then  put 
in  the  storage  tank  and  the  required 
quantity  of  water  run  in. 

Under  ordinary  conditions  the  ca- 
pacity of  each  tank  is  sufficient  for 
four  or  five  hours'  supply.  By  making 
up  the  solution  so  often,  the  hypochlo- 
rite does  not  lose  its  strength  to  any 
appreciable  degree,  and  it  is  not  nec- 
essary to  change  the  setting  of  the 
orifice  unless  there  is  a  change  in  the 
character  of  the  raw  water. 

The  table  given  here  shows  the 
amount  of  bleach  in  grains  per  gallon 
applied  to  the  water  at  different  set- 
tings of  the  orfice.  It  will  be  noted 
that  the  chemical  is  given  in  grains 
per  gallon  and  not  as  parts  per  million 
of  available  chlorine  or  oxygen.  The 
only  object  in  doing  this  is  that  grains 
per  gallon  is  more  easily  understood  by 
the  filter  operators  than  the  other 
terms  mentioned. 

There  was  an  apparent  increase  in 
the     bacterial     reductions     from     the 


bleach  when  used  in  connection  with 
sulphate  of  alumina,  over  the  reduc- 
tion obtained  when  bleach  only  wa« 
used.  Experiments  were  undertaken 
in  the  laboratory  to  determine  if  this 
condition  existed.  Tests  were  made 
upon  the  raw  water  with  conditions  as 
near  those  at  the  filtration  plant  as 
was  possible  to  obtain.  One  set  of 
samples  was  treated  with  various 
amounts  of  bleach  from  0.05  to  0.5 
grains  per  gallon  of  water.  To  an- 
other set  of  samples  were  applied  the 
same  amounts  of  bleach,  but  to  each 
jar  of  water  was  added  sulphate  of 
alumina  at  the  rate  of  0.5  grain  per 
gallon.  Several  of  these  tests  were 
made  during  the  year  and  the  curves 
given  here  were  platted  from  an  aver- 
age of  these  tests. 

.\lthough  there  was  not  a  great  dif- 
ference in  these  results,  still  it  is  in- 
teresting to  note  that  the  curve  platted 
from  the  results  when  alum  and  bleach 
were  used  runs  uniformly  below  the 
curve  when  bleach  only  was  used.  With 
highly  polluted  water  this  condition 
would  no  doubt  be  more  pronounced 
than  it  has  been  here. 

The  color  of  the  raw  water  at  Ava- 
lon  ranges  from  5  to  65  parts  per  mil- 
lion, most  of  which  is  not  in  true  so- 
lution, but  in  a  collodial  state.  The 
water  is  more  highly  colored  during 
siiring  and  fall  floods  than  at  other 
times  of  the  year.  The  effluent  from 
the  mechanical  filters  is  colorless  at 
all  times,  also  the  effluent  from  the 
slow-sand  beds,  when  the  color  of  the 
applied  water  is  below  20  parts  per 
million.  When  the  color  of  tlie  raw 
water  is  greater  than  this,  there  is  al- 
ways some  color  in  the  filtered  water 
from  these  beds. 

By  the  use  of  hypochlorite  of  lime 
it  has  been  possible  to  reduce  this  or- 
ganic stain  from  5  to  15  per  cent.,  the 
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AITLIC.XTIOX   OF    IIYPOCHI,ORITE    OF    LIME. 

allons. 


Capacity  of  storage  tank,   41.55 

Charge  of  bleach,  2  pounds. 

Orifice  graduated  in  inches. 

Rate   of   filtration,    1,025,000    gallons  per  24  hours. 


Graduation  on 
Orifice  Scale 

Drop  of 
Solution  in 

Tank  in 

Inches  per 

Hour 

Grains  of 
Hypochlorite 
of  Lime 
Delivered 
per  Hour 

Hypochlor 

Grains  per  Gal- 
lon of  Water 
Filtered,  One 
Filter  in 
Operation 

tteof  Lime 

Grains  per  Gal- 
lon of  Water 
Filtered,  Two 
Filters  in 
Operation 

1 

1  in. 

2  in. 

3  in. 

4  in. 

5  in. 

6  in. 

7  in. 

8  in. 

9  in. 
10  in. 

583 
1166 
1749 
2332 
2915 
3498 
4081 
4664 
5247 
5830 

.026 
.032 

.078 
.104 
.130 
.156 
.182 
.208 
.234 
.260 

.013 

2 

.026 

3 

.039 

4 

5 

6 

7. 

8 

.052 
.065 
.078 
.091 
.104 

9 

10 

.117 
.130 
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percentage  rcdiirtiuii  ilcix-iHliiiK  on  the 
character  of  the  color,  the  amount  pren- 
ent.  and  the  quantity  of  lileach  used. 

An  attempt  was  also  made  to  deter- 
mine the  effect  of  hypochlorite  upon 
organic  matter  as  measured  by  tlie  re- 
(luired  oxygen.  These  experiments,  as 
those  upon  color,  were  done  at  the 
laboratory  and  consisted  of  treating 
liter  samples  of  raw  water  with  bleach 
varying  from  (•.(•■i  to  0.5  of  a  grain  per 
gallon  and  determining  the  organic 
matter  before  and  after  treatment. 

From  the  data  at  hand,  the  reduc- 
tion of  organic  matter  by  the  use  of 
hyi)Ochlorite  was  hardly  noticeable 
even  with  water  high  in  organic  mat- 
ter, and  when  comparatively  large 
quantities  of  the  chemical  were  used. 

To  determine  the  efficiency  of  the 
bleach  on  the  operation  of  the  mechan- 
ical filters,  a  two  months'  test  was  run. 
The  filters  were  oi)erated  during  the 
month  of  November,  using  only  alum. 
During  December,  from  the  fourth  to 
the  end  of  the  month,  hyiiochlorite  of 
lime  was  api)lied  with  the  coagulant. 
There  was  but  little  change  in  the 
character  of  the  raw  water  during  this 
l)eriod,  so  the  results  can  be  compared 
fairly  well.  By  the  use  of  a  very  small 
amount  of  the  hypochlorite  (averaging 
0.0S7  grains  per  gallons)  it  was  pos- 
sible to  reduce  the  alum  from  0.87  to 
0.58  of  a  grain  per  gallon. 

The  percentage  of  water  used  in 
washing  the  filters  was  reduced  from 
4.1  per  cent,  to  2.9  per  cent.,  at  the 
same  time  increasing  the  length  of 
time  between  changing  the  filters  one 
hour  and  ten  minutes.  This  redut- 
t'on  in  coagulant  of  0.22  of  a  grain  per 
gallon  amounts  to  ?A  pounds  per  mil- 
lion gallons:  with  the  cost  of  alum  at 
1  i^n  cents  per  pound  f.o.b.  Alavon,  the 
saving  was  41  cents  per  million.  De- 
ducting from  this  amount  11  cents  for 
the  amount  of  hypochlorite  used,  leaves 
a  net  saving  in  the  cost  of  coagulant 
of  thirty  cents  i)er  million  gallons.  The 
actual  saving  in  the  operating  ex- 
penses really  amounts  to  much  more. 
as  to  this  must  be  added  the  saving 
in     wash     water     and     the     increased 


jimounl  of  water  passing  througli  the 
filter  between  cleaning. 

The  average  number  of  bacteria  of 
all  samides  of  filtered  water  taken  dur- 
ing November  was  IS  per  cubic  centi- 
meter, while  in  December,  when  the 
bleach  was  applied  with  the  coagulant, 
the  average  was  S  per  cubic  centimeter. 

Tests  also  were  made  to  determine 
the  effect  of  hypochlorite  of  lime  ui)on 
water  of  high  turl)idity.  The  results 
from  these  experiments  have  shown 
that  as  the  turbidity  increases,  the 
bacterial  efTiciency  of  the  hypochlorite 
decreases.  This  is  partly  due  to  the 
increase  in  organic,  which  invariably 
increase  with  the  turl)idity,  and  partly 
to  the  bacteria  being  mechanically  i)ro- 
tected  by  th<'  particles  of  matter  in 
suspension.  With  water  having  a  tur- 
bidity greater  than  fifty  i)arts  per  mil- 
lion, the  hypochlorite  of  lime  gave  bet- 
ter bacterial  results,  when  part  or  all 
of  the  ttirbidity  was  removed  before 
treating  with  the  chemical.  This  work 
has  also  shown  that  with  the  raw  water 
at  Avalon,  increasing  the  dose  of  hypo- 
clilorite  about  o.io  of  a  grain  i)er  gal- 
lon, but  slightly  increased  the  i)ercent- 
age  reduction  in  the  number  of  bac- 
teria. 

The  use  of  hypochlorite  of  lime  at 
this  plant  has  shown  that: 

The  effluent  from  both  the  slow  sand 
and  mechanical  filters  can  be  made 
jiractically  sterile,  with  the  total  elim- 
ination of  B.  coli,  reducing  the  color 
from  5  to  15  per  cent. 

To  reduce  the  amount  of  alum  and 
to  increase  the  length  of  runs  between 
changing  the  filters,  and  at  the  same 
time  reducing  the  amount  of  wash 
water. 

Also  that  hypochlorite  of  lime  is 
more  efficient  when  used  with  alum 
than  when  used  alone. 

That  high  turbidity  in  the  raw  water 
reduces  the  bacterial  efficiency  of  the 
hypochlorite  of  lime. 

And  that  the  hyi)Och!orite  of  lime 
even  when  used  in  large  quantities 
causes  but  a  slight  reduction  in  or- 
ganic matter. 


PERCENTAGE  OF  RECEIPTS  AS  COMPENSATION  FOR 
STREET  RAILWAY  FRANCHISES. 


^^flK  following  information  regard- 
I  ing  the  practice  and  the  results 
-*-  cf  assessing  percentages  of  the 
receipts  of  street  railway  companies 
as  compensation  to  the  city  for  grant- 
ing the  franchise  has  been  gathered  in 
response  to  an  inquiry  published  in  the 
■'Question  Department.  '  The  data  have 
been    collected    from    various    sources 


and  show  considerable  variation  in 
|)ractice.  As  stated  in  the  answer  to 
the  question  referred  to,  there  are 
other  methods  of  securing  compensa- 
tion for  street  railway  franchises,  but 
on  account  of  the  limitations  of  space 
they  are  omitted  from  this  article.  All 
the  receipts  from  the  street  railway 
companies  are  given  whenever  possible. 
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for  the  percentage  of  receipts  roay  vary 
on  account  of  the  collection  of  other 
forms  of  compensation. 

Mobile,  Ala.,  received  from  its  street 
railroad  company  in  1907  a  percentage 
of  the  receipts  amounting  to  $1,436,  car 
license  fees  of  $500  and  property  taxes 
of  $8,742. 

In  1907,  Little  Rock,  Ark.,  collected 
$500  fixed  annual  rental  of  street  car 
privileges,  $3,556  percentage  of  re- 
ceipts, $845  license  fees  and  6,450  prop- 
erty taxes. 

California  provides  for  the  sale  of 
franchises  to  the  highest  bidder  and  2 
per  cent  on  the  gross  receipts  after  5 
years,  San  Francisco  on  franchises 
hereafter  granted  to  receive  3  per  cent 
first  five  years,  4  per  cent  next  10  and 
5  per  cent  the  last  10  years  of  their 
life.  Car  licenses  of  $25  are  also  pro- 
vided for,  except  San  Francisco,  which 
is  50  a  year. 

In  1907  San  Francisco  received  $100 
annual  rental.  $35,449  percentage  of 
earnings,  $7,478  from  license  fees,  and 
$277,402  other  taxes.  In  1906  Los  An- 
geles received  from  its  street  railway 
companies  $59,493  in  taxes,  $9,337  in 
license  fees,  and  $1,000  payment  for 
public  service  privileges;  in  1907,  $800 
sale  of  privileges,  $80  annual  rental, 
$2,944  license  fees,  and  $199,122  taxes. 
Oakland  received  $40,028  from  taxes 
and  $2,G17  for  privileges;  in  1907,  $2,- 
750  sale  of  privileges,  $100  annual  ren- 
tal, $3,007  percentage  of  receipts  and 
$38,198  other  taxes.  The  special  re- 
port on  street  and  electric  railways  for 
1902  states  that  Sacramento  received 
$125,000  from  street  railways  in  1902. 
The  gross  earnings  for  the  year  were 
somewhat  more  than  $750,000. 

In  1906  Denver,  Colo.,  received  from 
street  railway  companies  $70,727  as 
taxes,  $2,972  as  license  fees  and  $35,000 
for  public  service  privileges. 

Bridgeport,  Conn.,  received  5,000, 
gross  earnings  about  $400,000;  Hart- 
ford received  $21,929  from  its  several 
roads,  or  2  per  cent  of  the  gross  fares 
collected  in  the  city;  New  Haven  col- 
lected $2,250  from  several  roads;  and 
Waterbury  $3,177,  gross  earnings  about 
$200,000,  from  street  railways  for  pub- 
lic service  privileges  in  1906.  In  1907 
Hartford  received  $7,500  from  sale  of 
privileges  to  street  car  company,  $15,- 
900  from  percentage  of  earnings  and 
$266  other  taxes. 

Washington,  D.  C,  collects  4  per  cent 
on  gross  receipts  and  1.5  per  cent  on 
real  estate,  amounting  in  1907  to  $178,- 
776,  and  also  received  $11,164  from  a 
charge  of  %  cent  for  each  passenger 
across  a  bridge. 

Jacksonville,   Fla.,   received   in   1907 


$7,496  from  percentage  of  earnings  and 
$9,608  from  other  taxes  of  street  rail- 
road property. 

Atlanta,  Ga.,  received  1  per  cent,  of 
gross  earnings  the  first  three  years  and 
will  receive  2  per  cent,  the  next  20 
years  and  3  per  cent,  thereafter  during 
lives  of  franchises,  also  a  cash  payment 
of  $50,000.  The  receipts  in  1906  were 
$28,049  percentage  of  earnings,  and 
$33,086  other  taxes;  in  1907  they  were 
$800  annual  rental,  $30,984  percentage 
of  earnings,  $300  from  licenses  and 
$71,458  other  taxes. 

Chicago,  111.,  receives  55  per  cent,  of 
the  net  receipts,  which  was  $53,527  in 
1907,  in  addition  to  $20,567  from  sale  of 
privileges,  $112,082  license  fees  and 
$601,190  other  taxes. 

Evansville,  Ind.,  provides  for  step  by 
step  increase  from  2  per  cent,  of  gross 
receipts  for  first  12 1^  years  to  4  per 
cent,  for  last  12%  years  of  50  year 
franchise.  In  1900  the  payment  was 
$3,485.  In  1906  it  was  $5,467  for  fran- 
chise privileges  and  in  addition  $9,594 
in  regular  taxes  and  in  1907,  $175  for 
rental  of  privileges,  $5,979  percentage 
of  receipts  and  $11,410  regular  taxes. 

Des  Moines,  Iowa,  collects  5  per  cent, 
of  gross  earnings  and  regular  property 
tax.  The  receipts  in  1907  were  $464  for 
the  former  and  $17,498  for  the  latter. 

Kansas  City,  Kan.,  received  $17,442 
percentage  of  receipts,  $3,099  annual 
rental  of  privileges,  $5,979  percentage 
ertv  taxes  from  its  street  railroads  in 
1907. 

New  franchises  in  Louisiana  must  be 
sold  to  highest  bidder  on  percentage  of 
gross  receipts.  In  1906  New  Orleans 
received  $257,978  in  taxes,  $12,345  from 
licenses,  and  $10,485  for  public  service 
privileges  from  companies  operating 
street  railway  and  combined  street  rail- 
way and  electric  lighting  plants.  In 
1907  the  receipts  were  $292,047  from 
taxes,  $14,977  from  licenses,  $1,450  from 
rental  of  street  car  privileges  and  $30,- 
241  from  percentage  of  gross  receipts. 

Portland,  Me.,  received  $4,000  from 
percentage  of  earnings  in  1907  in  addi- 
tion to  $5,948  in  taxes. 

Baltimore,  Md.,  receives  9  per  cent, 
of  gross  receipts  and  a  low  car  license, 
amounting  to  $324,398  in  1900.  The 
gross  earnings  of  the  company  from  all 
sources  were  about  $4,300,000.  In  1905 
the  city  received  from  the  company, 
which  also  furnishes  some  light  and 
has  some  lines  outside  the  city,  about 
$400,000,  in  1906  it  received  $433,312  for 
franchise  privileges,  $3,500  from 
licenses  and  $163,278  from  taxes;  and 
in  1907  it  received  $225  annual  rental, 
$430,095  percentage  of  earnings,  $3,750 
licenses  and  $89,044  taxes. 
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Massachusetts  has  a  \ovy  chihorate 
law  governlriK  street  railway  corpora- 
tions and  their  taxes,  and  the  sum  of 
all  the  taxes  provided  for  amounts  to 
nearly  7  per  cent,  of  the  jiross  receipts. 
The  receii)ts  in  cities  outside  of  Boston 
varied  in  IDOl!  from  $2,sl',S  for  public 
service  priviiet^es  and  $r),s:;(;  from  taxes 
on  street  railways  in  FitdiburK  to  $24,- 
9SS  for  puljlic  service  i)rivileKes  and 
$42,049  from  taxes  in  Springfield.  New 
Bedford  collects  $:!,0(to  a  year  license 
fee.  In  1907  these  receii)ts  varied 
from  $78  percentage  of  earnings  and 
$:?.10r>  taxes  in  Fitchburg,  to  $22,.S.^9 
percentage  of  earnings  and  $91.G18 
taxes  in  Cambridge  and  $76,953  per- 
centage of  earnings  and  $452,241  taxes 
in  Boston. 

In  Detroit,  I^Iich.,  some  of  the  lines 
l)ay  percentages  of  gross  receipts,  1  per 
cent,  2  per  tent  and  2ij  per  cent  and 
others  nothing.  The  city  received  $30,- 
823  in  1902  from  these  percentages.  In 
1907  the  receipts  were  $G,93G  from  in- 
terurban  express  service  and  $48,804 
percentage  of  receipts. 

New  franchises  in  St.  Paul,  Minn., 
must  pay  5  i)er  cent  of  gross  receipts, 
but  this  is  not  retroactive  on  the  older 
franchises. 

St.  Louis,  Mo.,  street  railroads  pay 
various  percentages,  and  in  1902  the 
city  received  $105,858  from  special  per- 
centage taxes  and  $24,750  from  car  li- 
cense fees  at  $25  a  car.  The  license 
fees  do  not  appear  in  the  report  for 
1906,  but  the  city  received  $131,573 
from  franchise  payments  and  $270,489 
from  taxes  on  street  railroad  property; 
in  1907  the  receipts  were  $100,000  an- 
nual rental  of  privilege.  $29,647  per- 
centage of  earnings  and  $418,326  from 
taxes. 

Kansas  City  railroads  paid  $124,834 
franchise  fees  in  1906.  and  $84,367  in 
taxes.  A  later  franchise  assesses  com- 
*pany  8  per  cent  of  gross  receipts  from 
which  city  pays  county  and  state  taxes, 
leaving  about  $120,000  net  to  the  city 
in  one  year.  The  receipts  in  1907  were 
$123,728  from  the  percentage  of  re- 
ceipts, $1,200  annual  lump  sum  pay- 
ment and  $156,443  property  taxes. 

Lincoln,  Neb.,  received  $3,131  per- 
centage of  receipts  and  $10,214  prop- 
erty taxes  in  1907. 

Newark,  N.  J.,  was  reported  in  1902 
to  require  5  per  cent  of  gross  receipts 
and  license  fees  of  $10  a  car.  The 
two  amounted  to  $86,797  in  that  year 
and  $139,016  in  1907.  Paterson's  2':.. 
per  cent  of  gross  receipts  amounted  to 
$14,036  in  1902,  and  $30,707  in  1907. 
Jersey  City  received  in  1907  $3,700 
from  annual  rental,  $53,400  from  per- 
centage of  earnings  and   $19,379   from 


liroperty  taxes.  Other  New  .Jersey 
cities  collected  in  that  year  amounts 
varying  from  $3,511  percentage  of  re- 
cei|)ts  and  $990  property  taxes  In  Pas- 
saic to  $10,799  percentage  of  receipts 
and  $14,124  taxes  In  Trenton. 

In  New  York  City  some  street  rail- 
ways pay  franchise  taxes,  but  many  do 
not,  the  franchis(>s  dating  prior  to 
1884.  The  law  i)assed  that  year  re- 
quires companies  to  pay  at  least  3  per 
cent  of  their  gross  receipts  during  the 
first  5  years  and  5  jter  cent  thereafter. 
Franchises  sold  to  the  highest  bidder 
have  occasionally  gone  at  a  slight  in- 
crease above  this  minimum,  in  one 
case  3  per  cent  above.  Others  require 
4  per  cent  for  5  years,  6  i)er  cent  for 
•the  next  5,  8  per  cent  for  the  next,  and 
10  per  cent  for  the  last  10  years  of  the 
franchise  jieriod  of  25  years.  Some  of 
the  comi)anies  also  pay  $50  car  license 
fees.  In  19(i2  the  total  receipts  of  the 
city  from  these  sources  were  $422,177. 
The  following  figures  are  for  the  year 
1907  for  the  street  and  elevated  roads 
paying  franchise  taxes;  there  are  oth- 
ers which  i)ay  only  license  fees  and 
regular  taxes,  and  others  only  the  reg- 
ular taxes. 

Brooklyn  City  Railroad  had  gross 
earnings  from  operation  of  11,469,- 
517.79  and  paid  franchise  tax  (F)  of 
$143,580,  car  license  (C)  of  $14,785, 
tax  on  earnings  and  capital  stock  tE) 
of  $139,021.36,  and  tax  on  property 
used  in  the  operation  of  the  road  (P) 
of  $122,372.71. 

The  Brooklyn,  Queens  County  &  Sub- 
urban R.  R.  Co.  had  gross  earnings  of 
$1,586,507.05  and  paid  (F)  $21,400,  (C) 
$3,041.74,  (E)  $16,189.02  and  (P) 
$9,600. 

The  Interborough  Rapid  Transit  Co. 
had  gross  earnings  of  $22,363,802.33 
and  paid  si)ecial  franchise,  i^ersonal, 
etc.,  taxes  of  $1,035,102.40:  (E)  $185,- 
055.83  and  (P)  $157,806.08. 

The  Nassau  Electric  R.  R.  Co.  had 
gross  earnings  of  $3,107,61552  and  paid 
(F)  $60,000,  (C)  $7,211,  (E)  $58,- 
945.17. 

The  total  receipts  of  New  Y'ork  City, 
taken  from  the  U.  S.  report  for  1907, 
included  $29,460  from  car  licenses,  $9.- 
5S5  annual  rental  of  privileges  and 
$313,997  percentage  of  earnings,  which 
amounts  do  not  agree  exactly  with  the 
sums  of  the  above,  probably  on  account 
of  differences  in  classification  and  fis- 
cal year  covered  and  receipts  from 
other  roads. 

Rochester.  N.  Y.,  collects  1  per  cent 
of  gross  receipts,  amounting  with  a 
small  car  license  fee  to  ^bout  $30,000 
in  1902,  although  the  total  gross  re- 
ceipts did  not  much  exceed  $1,000,000. 
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In  1907  the  receipts  were  $23,209  from 
percentage  of  earnings,  $1,490  from  li- 
censes, $59,867  from  tax  of  franchise 
and  $7,865  from  other  taxes. 

Buffalo  collects  .3  per  cent  of  earn- 
ings, which  was  $85,851  in  1902,  and 
$120,628  in  1907.  In  the  latter  year 
taxes  amounting  to  $56,637  were  also 
collected. 

In  1907  Albany  received  $2,500  from 
sale  of  privileges  to  street  car  com- 
pany and  $274  percentage  of  earnings. 

Cincinnati,  O.,  collects  6  per  cent  of 
the  gross  receipts,  which  amounted  to 
$200,000  in  1902,  $240,141  in  1906  and 
$257,086  in  1907.  In  the  latter  year  the 
city  also  collected  $2,275  car  license 
fees  and  $45,214  in  regular  taxes.  Day- 
ton collects  $300  a  year  compensation 
for  privileges,  and  in  1907  the  per- 
centage of  earnings  brought  $14,940, 
and  other  taxes  $20,535.  Cleveland  col- 
lected in  1907  $3,152  annual  rental, 
$84,488  percentage  of  receipts,  $8,740 
license  fees,  and  $135,520  other  taxes. 

Philadelphia,  Pa.,  requires  street 
railway  companies  to  pave  the  whole 
street,  and  some  companies  pay  a  tax 
of  5  per  cent  on  dividends  in  excess 
of  6  per  cent.  Car  license  fees  of  $50 
a  car  amounted  to  about  $100,000  in 
1902.  The  total  payments  of  one  com- 
pany averaged  about  7  per  cent  of  the 
gross  receipts  in  1900-1-2.  Receipts  in 
1907  were  $115,579  from  percentage  of 
receipts,  $122,204  from  car  Jicenses.  In 
Harrisburg  the  street  railway  companv 
paid  $14,671  in  190G,  and  $10,461  in 
1907  percentage  of  receipts,  and  each 
year  a  $500  license  fee. 

Providence,  R.  I.,  receives  5  per  cent 
on  gross  receipts,  which  amounted  to 
$66,195  in  1902  and  $78,103  in  1906. 
The  company  paid  $38,253  regular 
taxes  also  in  the  latter  year.     In  1907 


Providence  collected  $1,100  annual  ren- 
tal of  franchise,  $83,889  percentage  on 
receipts  and  $60,552  regular  taxes. 
Woonsocket.  collecting  3  per  cent,  re- 
ceived $1,631  in  1902  and  $1,231  in 
1906,  and  also  $1,231  of  regular  taxes. 

Nashville,  Tenn.,  receives  2  per  cent 
of  gross  receipts  up  to  $1,000,000  and 
3  per  cent  thereafter.  Its  receipts  in 
1907  were  $33,143  from  the  percentage 
of  gross  receipts  from  street  railway 
and  lighting  company,  $750  licenses 
and  $60,160  taxes  on  property  of  com- 
pany. 

In  1907  Houston,  Tex.,  received  $0,- 
791  percentage  of  gross  receipts  of 
street  railroad  company  and  $13,576 
taxes  on  its  property.  Ft.  Worth  col- 
lected $1,132  percentage  on  receipts 
and  $8,524  taxes  on  property. 

Richmond,  Va.,  collects  5  per  cent 
of  gross  receipts,  which  amounted  to 
$28,121  in  1902  on  gross  receipts  of 
about  $600,000.  The  collections  in  1906 
amounted  to  $13,940  on  gross  receipts, 
$1,600  on  car  licenses  and  $24,017  reg- 
ular taxes:  and  in  1907.  $40,452,  $1,600 
and  $30,549  respectively.  Norfolk 
levies  4  per  cent  on  gross  earnings, 
which  tax  amounted  to  $12,671  in  1902. 
In  1906  the  collections  were  $1,000  fixed 
l)ayment  for  franchise,  $2,700  for  li- 
censes and  $40,025  for  taxes.  In  1907 
they  were  $23,813  percentage  on  re- 
ceipts, $6,000  for  licenses  and  $32,300 
other  taxes. 

In  1907  Seattle,  Wash.,  collected  from 
street  railways  $10,000  from  sale  of 
])rivilege,  $300  annual  rental  of  privi- 
lege, $55,480  for  percentage  of  gross 
earnings,  and  $59,781  from  taxes.  Ta- 
coma  collected  $15,943  percentage  of 
earnings  and  $12,012  taxes. 

Montreal,  Que.,  receives  20  i)er  cent 
of  gross  receipts. 
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AIJj  brick  must  be  strictly  No.  1 
pavers  of  the  size  commercially 
known  as  vitrified  block,  the 
width  of  which  must  not  vary  more 
than  one-eighth  of  an  inch. 

They  must  be  thoroughly  annealed, 
tough  and  durable,  regular  in  size, 
sha])e  and  evenly  burned. 

When  broken  the  block  shall  show  a 
dense,  stonelike  body,  uniform  in  color 
inside,  free  from  lumps  of  uncrushed 
clay,  lime,  air  pockets,  cracks  or 
marked  laminations,  kiln  marks  or  sur- 
face cracks  must  not  exceed  ;!-16  of  an 
inch  in  depth. 


All  blocks  so  distorted  in  burning  as 
to  lay  unevenly  in  the  pavement  shall 
be  rejected. 

All  blocks  shall  be  tested  for  abrasion 
and  absorption,  the  limits  of  loss  by 
abrasion  test  and  amount  of  absorp- 
tion to  be  determined  by  the  engineer 
in  charge  of  the  work. 

The  abrasion  test  shall  be  made  with 
the  rattler  recommended  by  the  Na- 
tional Paving  Brick  Manufacturers'  As- 
sociation and  of  the  following  shape 
and  dimensions:  A  regular  fourteen 
(14)  sided  polygon,  circumscribed 
around  a  circle  28  inches  in  diameter 


♦Report    of    Brick    and    Granite    Bliick    Committee  of  the  Organization  for  Stand- 
ardizing Paving  Specifications. 
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and  the  l)arrel  to  l)e  twenty  inches  Ioiik 
with  one-ciuarter  (  '^  I  inch  spaces  be- 
tween each  side,  and  where  cast-iron 
staves  are  used,  the  engineer  in  charge 
of  the  work  shall  require  greater  loss 
from  abrasion  than  when  steel  is  used. 

.Vote. — In  view  of  the  fact  that  the 
National  Paving  Mrick  Makers'  Asso- 
ciation is  now  considering  a  modifica- 
tion as  to  dimensions  and  materials  of 
the  "rattler"  now  and  for  some  time  in 
use,  your  committee  advise  that  ques- 
tions touching  the  "rattler"  be  not  con- 
sidered until  after  the  association  have 
reached  a  conclusion  and  made  a  rec- 
ommendation as  to  this  ai)pliance. 

For  the  information  of  the  conven- 
tion we  sui)mit  a  tentative  report  on 
the  ""rattler  "  made  by  the  National  Pav- 
ing Brick  Makers'  Association,  together 
with  i)lans  and  specifications  for  "rat- 
tler," and  with  the  suggestions  for 
tests. 

All  blocks  shall  be  laid  on  a  six-inch 
concrete  base  with  sand  cushion.  The 
sand  cushion  shall  be  clean,  sharp  sand, 
spread  to  a  uniform  surface  to  conform 
to  the  cross-section  of  the  finished  i)ave- 
ment:  the  sand  cushion  to  be  slightly 
niostened  and  rolled  with  a  hand  roller 
weighing  not  less  than  ten  pounds  per 
inch  of  width.  The  dei)th  of  sand  to 
be  not  less  than  1'j  inches  nor  more 
than  2  inches  after  rolling. 

CEMENT    FUJ.ER    VOll    BIUCK    PAVEMENTS. 

Your  committee,  after  considering 
this  matter  carefully,  beg  leave  to  re- 
jx)rt  the  following  and  recommend  its 
ado])tion: 

The  filler  shall  be  composed  of  one 
part  of  clean,  sharp  sand  and  Portland 
cement.  The  sand  should  be  dry.  The 
mixture,  not  exceeding  one-third  bushel 
of  the  sand,  together  with  a  like 
amount  of  cement,  shall  be  placed  in 
the  box  and  mixed  dry  until  the  mass 
assumes  an  even  and  unbroken  shade. 
Then  water  shall  be  added,  forming  a 
liquid  mixture  of  the  consistency  of 
thin  cream. 

The  sides  and  edges  of  the  brick 
should  be  thoroughly  wet  before  the  fill- 
er is  applied  by  being  gently  sprinkled. 

From  the  time  the  water  is  applied 
until  the  last  droi)  is  removed  and 
floated  into  the  joints  of  the  pavement, 
the  mixture  must  be  kei)t  in  constant 
motion. 

The  mixture  must  be  removed  from 
the  box  to  the  street  surface  with  a 
scoop  shovel,  all  the  while  being  stirred 
in  the  box  as  the  same  is  being  thus 
emptied.  The  box  for  this  purpose 
shall  be  four  feet  eight  inches  long, 
thirty  inches  wide  and  fourteen  inches 
deep,  resting  on  legs  of  different 
lengths,  so  that  the  mixture  will    read- 


bottom  of  which  should  be  six  inches 
above  the  pavement.  This  mixture, 
from  the  moment  it  touches  the  brick, 
should  be  thoroughly  swejjt  into  the 
joints. 

Two  such  boxes  shall  be  provided  in 
case  the  street  is  twenty  feet  or  less  in 
width;  exceeding  twenty  feet  in  width, 
three  jjoxes  should  i)e  used. 

The  work  of  filling  should  thus  be 
carried  forward  in  line  until  an  ad- 
vance of  fifteen  to  twenty  yards  has 
been  laid,  when  the  same  force  an<l  ap- 
l)liances  shall  be  turned  back  and  cover 
the  same  space  in  like  nuinner,  except 
to  make  the  proportions  two-thirds 
Portland  cement  and  one-third  sand. 

To  avoid  the  possibility  of  thickening 
at  any  point,  there  should  be  a  man 
with  a  sprinkling  can,  the  head  per- 
forated with  small  holes,  sprinkling 
gently  the  surface  ahead  of  the 
sweei)ers. 

Within  one-half  to  three-quarters  of 
an  hour  after  this  last  coat  is  ai)plied 
and  the  grout  between  the  joints  has 
fully  subsided  and  the  initial  set  is  tak- 
ing i)lace,  the  whole  surface  must  be 
slightly  sprinkled  and  all  surplus  mix- 
ture left  on  the  tojjs  of  the  brick  swept 
into  the  joints,  briging  them  up  flush 
and  full. 

Note. — Where  a  stronger  filler  is  de- 
sired pure  cement  may  be  used. 

.\fter  the  joints  are  thus  filled  flush 
with  the  tej)  of  the  brick  and  sufficient 
time  for  hardening  has  elapsed,  so  that 
the  coating  of  sand  will  not  absorb  any 
moisture  from  the  cement  mixture,  one- 
half  inch  of  sand  shall  be  spread  over 
the  whole  surface,  and  in  case  the  work 
is  subjected  to  a  hot  summer  sun.  an 
occasional  sprinkling,  sufficient  to 
dampen  the  sand,  should  be  followed 
for  two  or  three  days. 

Note. — Where  streets  cannot  be  kept 
closed  long  enough  to  permit  cement 
grout  to  projierly  set,  or  on  account  of 
any  other  local  conditions,  a  bitumin- 
ous filler  may  be  used. 

After  brick  in  pavements  are  inspect- 
ed and  the  surface  is  swept  clean  the 
I)avement  shall  then  be  rolled  with  a 
roller  weighing  not  less  than  three  nor 
mere  than  five  tons  in  the  following 
manner:  The  brick  next  the  curb 
should  be  tamped  with  a  hardwood 
tamper  to  the  proper  grade.  The  roll- 
ing will  then  commence  near  the  curb 
at  a  very  slow  j^ace  and  continue  back 
and  forth  towards  the  center,  until  the 
(enter  of  the  street  is  reached,  then 
l)assing  to  opposite  curb  and  repeat  in 
the  same  manner  to  the  center  of  the 
street.  .After  this  first  passing  of  the 
roller  the  pace  may  be  quickened  and 
the  rolling  continued   until   each  brick 
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is  firmly  imbedded  in  the  sand  cushion. 
The  pavement  shall  be  rolled  trans- 
versely at  an  angle  of  45  degrees  from 
curb  to  curb,  repeating  the  rolling  in 
opposite  forty-five-degree  direction.  Be- 
fore and  after  this  transverse  rolling 
has  taken  place,  all  broken  or  injured 
blocks  must  be  taken  up  and  replaced 


with  perfect  ones.  The  substituted 
blocks  must  be  brought  to  the  true  sur- 
face by  tamping. 

Expansion  joints  shall  be  placed  par- 
allel with  and  at  each  of  the  curb  lines 
and  shall  not  be  less  than  one  inch  in 
width.  Said  joints  shall  be  filled  com- 
pletely with  bituminous  cement. 


SPECIFICATIONS  FOR  GRANITE  PAVING  BLOCKS.* 


YOUR  committee  in  considering 
this  question  decided  at  this  time 
to  only  recommend  certain  di- 
mensions and  features  in  regard  to  the 
blocks  themselves,  rather  than  a  com- 
plete set  of  specifications  for  this  form 
of  pavement. 

It  is  believed  that  the  adoption  of 
certain  standard  dimensions  for  the 
blocks  will  result  in  having  the  several 
quarries  improve  the  output  of  paving 
blocks  and  enable  them  to  furnish  a 
standard  block  more  expeditiously,  and 
it  is  hoped,  at  not  to  exceed  the  cost 
which  now  maintains. 

DlilEXSIOXS    OF   BLOCKS. 

First.  It  is  recommended  that  the 
depth  of  block  be  five  inches,  with  an 
allowable  variation  of  one-quarter  inch 
greater  or  less  in  said  depth. 

Second.     The     blocks     shall     be     so 


dressed  that  they  can  be  laid  with  one- 
half-inch  joint  for  a  distance  of  one 
inch  down  from  the  head,  the  individ- 
ual joints  to  be  measured.  The  joint 
not  to  exceed  one-half  inch  at  the  top 
nor  to  be  more  than  one  inch  in  any 
part  of  the  joint. 

Third.  The  block  to  be  from  eight 
inches  to  twelve  inches  in  length. 

Fourth.  The  block  to  be  from  three 
and  one-half  inches  to  four  and  one-half 
inches  in  width  for  ordinary  condi- 
tions, with  a  suggestion  of  greater 
width  to  be  allowed  for  streets  of  fiat 
grades;  said  width  to  be  specified  in 
each  individual  contract. 

Fifth.  The  head  of  the  block  shall  be 
so  dressed  that  it  shall  not  have  more 
than  three-eighths-inch  depression  from 
a  straight  edge  laid  in  any  direction 
across  the  head  and  held  parallel  to  the 
general  surface  of  teh  block. 

♦Report    of    Brick    and    Granite    Block    Committee  of  the  Organization  for  Stand- 
ardizmg  Pavmg  Specifications. 


SPECIFICATIONS  FOR  MACADAM  PAVEMENTS.* 


INASMUCH  as  macadam  is  one  of 
the  lowest  classes  of  pavement  and 
one  of  the  most  cheaply  construct- 
ed, the  general  tendency  seems  to  have 
been  to  pass  over  the  specifications  for 
its  construction  hurriedly,  and  on  the 
part  of  many  engineers  and  city  offi- 
cials not  nearly  enough  attention  has 
been  paid  to  details,  lae  successful 
use  of  crushed  rock  as  a  paving  ma- 
terial depends  altogether  on  this  same 
attention  to  detail. 

While  in  the  construction  of  any 
class  or  type  of  paving  local  conditions 
of  weather  and  traffic  largely  govern, 
it  is  in  the  construction  of  macadam 
pavements  that  the  engineer  must  give 
greatest  weight  to  surrounding  circum- 
stances. The  kind  and  condition  of  the 
soil,  the  character  and  quality  of  the 
stone,  the  class  and  the  volume  of  traf- 
fic, must  all  be  closely  scrutinized  and 


carefully  considered  in  the  preparation 
of  specifications  if  first-class  macadam 
construction  is  to  result. 

In  some  localities  a  Telford  founda- 
tion is  better,  and  in  others  the  mac- 
adam is  considered  superior.  To  meet 
the  individual  preferences  of  road 
builders  your  committee  has  prepared 
specifications  covering  both  forms. 

Your  committee  unanimously  concurs 
in  the  belief  that  a  modern  macadam 
pavement  can  hardly  be  considered  fin- 
ished until  it  has  been  given  some  bind- 
ing treatment,  and  the  specification  has 
been  prepared  with  an  ultimate  treat- 
ment with  some  bituminous  compound 
in  view.  We  have  considered  treatment 
by  penetration  only,  however,  as  other 
methods  would  more  properly  come  be- 
fore your  committee  on  asphalt  and 
bituminous  macadam. 

In  the  limited  time  at  the  disposal  of 


♦Report   of   Committee   on   Macadam   of    the  Organization  for  Standardizing  Paving 
Specifications. 
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your  coniniittee  it  h;is  boi'ii  iini)0.ssil)le 
to  tio  fully  iuto  tlu'  luorifs  of  the  vari- 
our  tars  and  hitunions  offered  by  the 
iiianufaeturiTs  for  niacadain  road  treat- 
ment. In  this  speciru-ation  we  have 
endeavored  to  indicate  a  method  of  aj)- 
plieation  which  would  generally  be  at- 
tended with  successful  results.  How- 
ever, in  tlie  use  of  these  nuiterials  it  is 
recommended  that  the  engineers  con- 
sult with  the  manufacturers  and  so 
amend  this  specification  that  it  will 
comply  with  their  requirements. 

It  is  further  recommended  that  care- 
ful consideration  be  jjiven  the  physical 
and  chemical  requirements  of  the  bi- 
tuminous treatment  and  that  they  be 
si)ecilied  by  such  requirements  rather 
than  by  trade  names. 

SUB-GR.\DE. 

The  portion  of  the  roadway  indicated 
shall  be  excavated  from  the  present 
surface  thereof  to  a  sub-srade,  which, 
when  projierly  preiiared.  in  the  case  of 
Telford  foundation,  shall  be  14  inches 
and  in  macadam  foundation  shall  be  12 
inches,  below  and  parallel  with  the  sur- 
face of  the  completed  i)avement.  Said 
completed  surface  shall  conform  to  the 
general  cross-section  of  the  street  as 
indicated,  and  shall  be  thoroughly 
cleared,  all  stumps,  roots  and  sod  or 
other  vegetable  matter  removed,  and 
the  sub-grade  shall  be  rolled  with  a 
steam  road  roHer  weighing  ten  tons,  so 
the  surface  shall  be  exactly  parallel 
with  the  proposed  finished  surface.  All 
soft  or  spongy  places  shall  be  exca- 
vated and  refilled  solidly  with  gravel, 
broken  stone  or  approved  earth  before 
the  completion  of  the  rolling.  If,  by 
reason  of  steep  grades  or  other  circum- 
stances, it  is  deemed  impracticable  to 
use  the  steam  road  roller,  the  contract- 
or will  be  permitted  to  use  an  approved 
horse  roller  upon  application  to  and 
with  the  consent  of  the  proper  au- 
thority. 

TELFORD   FOr.XDATIOX. 

T'pon  the  sub-grade  thus  prepared, 
rolled  and  accepted,  there  shall  be 
placed  a  foundation  of  clean,  hard, 
sound  stone,  broken  into  sizes  which 
shall  come  within  the  following  dimen- 
sions: Four  to  eight  inches  in  width, 
eight  to  fourteen  inches  in  length,  and 
not  less  than  eight  inches  In  depth. 
The  stone  shall  be  placed  by  hand  ver- 
tically ui)on  the  broad  edge  and  length- 
wise across  the  roadway,  so  as  to  form 
a  close,  firm  foundation  from  gutter  to 
gutter.  The  projection  of  the  stones 
above  and  below  surface  eight  inches 
above  the  sub-grade  shall  be  broken  off 
with  napping  hammers  and  the  pieces 


so  broken  otT,  together  with  other 
stones  of  suitable  size  anil  shajie,  shall 
be  used  as  wedges  to  (irmly  fix  the 
stone  of  the  foundation  in  proper  i)08i- 
tion.  so  that  its  toj)  surface  will  be 
parallel  to  the  sub-grade  of  the  road- 
way and  eight  inches  above  it. 

Upon  the  roadway  thus  prepared 
there  shall  be  spread  a  layer  of  good, 
clean  earth,  preferably  clayey  loam,  not 
to  exceed  one  inch  in  thickness.  The 
foundation  shall  then  be  thoroughly 
rolled  with  a  steam  road  roller  weigh- 
ing not  less  than  ten  tons.  In  places 
where  rolling  is  impracticable,  the  foun- 
dation shall  be  rammed  with  suitable 
rammers,  with  the  ai)proval  of  the 
proper  authorities. 

MACAU.V.Nt    rOINDATION. 

Upon  the  sub-grade  prepared  in  the 
manner  above  described  shall  be  spread 
a  layer  of  broken  stone  which,  when 
thoroughly  compacted  as  herein  pro- 
vided, shall  be  not  less  than  six  inches 
in  depth.  The  stone  in  this  layer  shall 
be  practically  uniform  in  quality  and 
as  near  an  approach  to  a  cube  as  pos- 
sible, and  broken  so  that  its  greatest 
dimension  shall  not  exceed  four  inches 
and  the  smallest  dimension  not  less 
than  two  inches;  all  to  be  free  from 
dust,  dirt  and  screenings.  All  stones 
which  do  not  approacn  uniformity  of 
measurement  shall  be  rejected  and  re- 
moved from  the  roadbed.  Xo  stones 
shall  be  allowed  to  remain  which  are 
not  sound,  strong  and  equable  in  size 
and  quality.  This  layer  of  stone  shall 
be  thoroughly  rolled  with  a  steam  road 
roller  weighing  not  less  than  ten  tons 
without  the  application  of  water. 

SECOND   COURSE 

Upon  the  above  described  foundation 
shall  be  placed  a  layer  of  broken  stone 
whose  greatest  dimension  shall  not  ex- 
ceed two  inches  and  the  least  dimen- 
sion shall  not  be  less  than  three-fourths 
of  an  inch,  to  a  depth  which,  when  com- 
pacted as  herein  si)ecified,  shall  be  four 
inches.  This  stone  shall  be  fhoroughly 
rolled  with  a  ten-ton  steam  road  roller 
and  sufficient  clean  stone  screenings 
and  water  shall  be  spread  over  its  sur- 
face to  afford,  when  the  rolling  is  com- 
pleted, a  practically  smooth,  dense  and 
hard  surface.  When  the  second  course 
as  herein  specified  is  completed  there 
shall  be  spread  upon  it  a  layer  of  stone 
ranging  in  size  irom  one  inch  to  one- 
half  inch  in  the  greatest  dimension, 
which,  when  compacted,  shall  be  two 
inches  in  depth.  This  latter  shall  be 
thoroughly  rolled  and  compacted  with 
the  ten-ton  roller  without  the  applica- 
tion of  water  until  the  stone  ceases  to 
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creep  before  the  rolls  of  the  machine. 
The  rolling  herein  specified  must  be 
genei'ally  begun  at  the  curb  or  gutter 
line  and  rolled  from  curb  to  crown,  the 
shoulders  first  being  rolled  so  as  to  pre- 
vent the  spreading  of  the  stone. 

BiTr:',riX()is  FirrjoK. 

After  the  macadam  pavement,  as 
above  specified  shall  have  been  thor- 
oughly rolled  and  when  it  is  in  a  bone- 
dry  condition,  it  is  to  receive  a  bitumi- 
nous treatment  applied  as  follows:  The 
surface  must  be  clean,  free  from  dust, 
dirt  or  foreign  matter,  the  bitumen  ap- 
plied in  an  approved  manner  and  at  a 
temperature  of  not  less  than    ....    de- 


grees Fahrenheit  and  in  sufficient  quan- 
tity to  cover  all  parts  of  the  surface 
and  in  quantity  not  less  than  one  and 
one-half  gallons  and  not  more  tnan  two 
gallons  to  a  square  yard  of  surface. 
After  the  application  of  the  bitumen 
and  after  it  has  had  time  to  set,  there 
shall  be  applied  a  coating  of  clean 
stone  chips  whose  greatest  dimension 
shall  not  exceed  one-half  inch  and 
whose  smallest  dimension  shall  be  no 
less  than  one-fourth  inch,  sufficient  to 
absorb  all  of  the  excess  of  bitumen,  and 
the  whole  shall  be  rolled  and  re-rolled 
until  it  presents  a  smooth,  hard,  dense 
and  granular  surface. 


BONDS  AND  GUARANTEES  FOR  PAVEMENTS.* 


THE  committee  finds  upon  e.\amina- 
tion  among  its  members  and  from 
conference  witli  other  delegates, 
that  the  practice  of  providing  for  the 
maintenance  of  pavements  upon  com- 
pletion and  requiring  a  guarantee  to 
insure  the  faithful  execution  of  the  ob- 
ligation is  common  to  all  the  cities. 

The  period  of  such  maintenance  and 
the  methods  of  guarantee  are  widely 
different.  Ten  years  of  maintenance 
are  still  insisted  upon  in  some  cities 
for  all  classes  of  ])avements,  five  years 
for  soft  pavements  and  three  years  and 
one  year  for  the  hard  i)avements  are 
required  in  others,  and  in  the  city  of 
Baltimore  City  Engineer  Fendall  has 
recommended  to  his  City  Council,  with- 
out the  prosi)ects  of  adoption,  that 
maintenance  periods  be  eliminated  al- 
together from  their  contracts,  because 
he  believes  that  unnecessary  amounts 
are  being  paid  out  for  maintenance, 
and  that  it  is  practicable  to  establish 
and  operate  a  system  of  inspection  that 
will  afford  every  reasonable  and  neces- 
sary assurance  that  the  contract  in  all 
resi)ects,  both  as  to  materials  and  la- 
bor, has  been  properly  executed. 

The  usual  practice  to  insure  the 
faithful  performance  of  the  contract  to 
maintain  the  pavement  for  a  given 
period  is  to  resort  to  a  guarantee  bond. 
In  the  majority  of  cases  this  bond  is 
required  to  be  that  of  a  bonding  com- 
pany, although  since  the  bonding  com- 
jianies  have  declined  to  write  ten-year 
risks,  those  cities  asking  for  ten-year 
guarantees  have  been  obliged  to  accept 
personal  bonds  for  five  years  of  the 
period. 

Until  recently  this  practice  was  gen- 
eral, but  experiences  related  by  several 


of  the  cities  and  referred  to  lierein- 
after,  have  lead  to  the  adoption  in 
some  cases  of  a  further  safeguard  to 
insure  the  maintenance  of  the  pave- 
ments. 

This  further  safeguard  is  the  re- 
quirement that  at  the  close  of  the  con- 
struction work  there  shall  be  left  witli 
tlie  city  a  cash  deposit  or  its  equiva- 
lent, which  may  be  used  for  the  pur- 
pose of  making  repairs  in  case  the  con- 
tractor fails  from  any  cause  to  meet 
his  obligation  during  the  life  of  liis 
contract.  The  money  is  to  be  returned 
during  or  at  the  expiration  of  the 
period,  provided  the  contract  has  been 
I'umr.ed. 

In  some  cases,  in  fact,  the  majority 
of  cases,  brought  to  our  attention,  both 
the  cash  reserve  and  the  guarantee 
bond  are  required  to  be  given,  with 
the  object  of  doubly  insuring  the 
proper  maintenance.  In  New  Orleans 
alone  for  the  past  year  and  a  half  the 
use  of  maintenance  bonds  has  been 
abandoned  because  in  every  case  of  de- 
fault it  was  not  possible  to  recover  on 
the  bond,  and  instead  a  cash  reserva- 
tion, equal  to  1.5  cents  ])er  square  yard 
in  the  residential  districts  and  25  cents 
per  square  yard  in  the  business  dis- 
tricts, has  been  made  to  guarantee  the 
maintenance. 

Taking  into  consideration  all  the 
facts  brought  to  our  attention,  we  have 
concluded  to  make  the  following  recom- 
mendations: 

First.  That  all  pavements,  any  por- 
tion of  which  is  constructed  of  ma- 
terials of  a  ])erishable  nature,  among 
which  we  would  include  asphalt,  bitu- 
lithic  or  bituminous  macadam  and 
wood  block,  or  other  pavement  requir- 
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ing  special  equipment  to  lay  and  main- 
tain, and  also  such  pavements  as  are  of 
a  patent  or  proprietary  nature,  new  or 
more  or  less  experimental  in  charac- 
ter, shall  be  required  to  be  maintained 
for  a  period  of  five  (5)  years  from  the 
first  day  of  July  next  following  comple- 
tion. 

Second.  That  all  pavements  com- 
posed of  materials  more  durable  in 
character,  among  which  we  would  in- 
clude stone  block,  vitrified  brick  and 
well-established  Portland  cement  con- 
crete pavements,  shall  be  required  to 
be  maintained  for  a  period  of  one  (1) 
year  from  the  first  day  of  July  next 
following  the  completion. 

Third.  That  in  the  case  of  all  pave- 
ments a  cash  deposit,  or  its  equivalent, 
of  ten  (10)  per  cent,  of  the  contract 
price  per  square  yard  for  each  square 
yard  of  pavement  be  retained  for  the 
whole  of  the  maintenance  period,  said 
sum,  with  its  accumulations,  if  any,  to 
be  paid  in  full  to  the  contractor  if  he 
fulfills  the  terms  of  his  guarantee.  The 
reservation  is  to  be  subject,  however, 
during  the  maintenance  period,  for  use 
by  the  city  in  making  such  repairs  as 
are  necessary  and  have  been  neglected 
or  ignored  by  the  contractor.  In  the 
latter  case  the  balance  of  the  fund,  if 
any,  shall  be  returned  to  the  contract- 
or at  the  end  of  the  maintenance 
period. 

Fourth.  "We  further  recommend  that 
if  the  bonding  companies  will  offer  a 
uniform  and  standard  form  of  guaran- 
tee, satisfactory  in  form  and  cost  to 
the  cities,  members  of  this  association, 
which  will  protect  the  cities  as  amply 
and  accomplish  the  purpose  of  keeping 
the  pavements  in  repair  as  fully  as 
may  be  done  by  the  cash  reserve  plan, 
a  guarantee  bond  in  twice  the  amount 
of  the  established  cash  reserve  be  ac- 
cepted in  lieu  thereof. 

Fifth.  In  case  of  the  satisfactory  ad- 
justment in  the  guarantee  plan 
and  its  adoption  by  this  association,  it 
is  further  recommended  that  any  de- 
fault on  the  part  of  any  bonding  com- 
pany in  any  of  the  cities  of  this  asso- 
ciation shall  be  reported  to  its  secre- 
tary, and  it  shall  be  his  duty  to  report 
to  each  of  the  said  cities  on  account  of 
such  default. 

Our  conclusions  with  respect  to  the 
period  of  maintenance  for  pavements 
like  asphalt  are  based  on  the  theory  of 
the  execution  of  the  construction  under 
specifications  permitting  the  contractor 
to  use  his  own  judgment  between  cer- 
tain limits  in  manufacturing  the  pave- 
ment, thus  assuming  to  himself  the  re- 
sponsibility and  risk  of  its  success  and 
relieving  the  city  therefrom. 


If  it  is  the  determination  of  the  con- 
vention to  adopt  close-drawn  specifica- 
tions for  asphalt  and  similar  pave- 
ments, taking  over  to  the  city  the  full 
responsibility  for  the  manufacture  and 
construction  of  the  pavement,  our 
views  upon  this  subject  will  have  to  be 
modified. 

We  offer  in  explanation  of  our  rec- 
ommendations  the    following   reasons: 

We  recommend  in  the  case  of  the  so- 
called  soft  pavements  a  maintenance 
period  of  five  (5)  years. 

First.  Because  it  is  deemed  neces- 
sary on  account  of  the  nature  of  the 
materials  used  and  the  method  of  man- 
ufacture to  require  that  length  of  time 
to  fully  demonstrate  that  the  original 
work  was  executed  strictly  in  accord- 
ance with  the  specifications  and  to  de- 
velop defects  in  materials  or  workman- 
ship. 

Second.  Because  of  the  variation  in 
the  sizes  and  resources  of  the  several 
cities  interested  and  the  impracti- 
cability of  establishing  and  maintain- 
ing in  each  the  expert,  technical  and 
practical  service,  as  well  as  the  special 
apparatus  and  equipment  to  properly 
inspect  an  original  construction  and 
subsequently  maintain  it. 

Third.  Because  a  longer  period  is 
not  required  for  any  practical  purpose 
and  imposes  on  the  taxpayer  in  ad- 
vance the  cost  of  maintaining  the  pave- 
ment during  a  period  too  remote  and 
under  conditions  too  speculative  to  per- 
mit a  proper  estimate  of  the  cost  to  be 
made  in  advance. 

It  is  believed  by  your  committee  to 
be  a  better  business  proposition  to  save 
to  the  taxpayer  the  money  which  may 
be  required  for  maintenance  subse- 
quent to  five  (5)  years  until  it  is  dem- 
onstrated that  it  is  needed  for  the  pur- 
pose. 

We  recommend  in  the  case  of  the 
more  durable  pavements  a  maintenance 
period  of  one  (1)  year  only. 

First.  Because  the  nature  of  the  ma- 
terials used  and  the  work  of  construc- 
tion are  easily  and  readily  specified  and 
inspected,  and  all  defects  of  workman- 
ship and  material  will  be  developed  in 
the  period  recommended. 

Second.  Because  the  materials  re- 
quired for  repairs  may  be  purchased  in 
the  open  market  under  competition,  and 
the  work  done  with  the  ordinary  tools 
and  appliances  and  skilled  labor  at 
hand. 

Third.  Because  the  repairs  required 
upon  this  class  of  pavement  amount  to 
little  or  nothing  during  a  number  of 
years  of  its  life,  in  fact  and  as  a  rule, 
none  until  such  time  as  the  whole  sur- 
face  is   in   a  condition   to   require   re- 
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paving.  The  taxi)ayei'  may  as  well  be 
saved  the  expense  imposed  by  a  re- 
quirement to  maintain  from  which  he 
obtains  no  service  cr  ether  return. 

We  recommend  the  adoption  of  a  cash 
reserve  in  place  of  the  present  bonds 
written  by  the  bonding  companies,  and 
in  place  of  the  double  provision  of  a- 
cash  reserve  together  with  a  like  bond. 

First.  Because  in  the  first  of  the 
above  instances  it  has  been  brought  to 
our  attention  that  in  several  of  the 
cities  consulted  some  of  the  bonding 
companies  have  refused  to  make  good 
the  default  of  the  contractor,  and  upon 
the  expenditure  of  the  money  by  the 
city  pursuant  to  the  terms  of  its  con- 
tract to  carry  out  its  provisions  have 
contested  the  demand  of  the  city  to  be 
reimbursed  and  demonstrated  in  court 
the  insufficiency  of  its  guarantee  by  its 
success  in  the  proceeding. 

We  believe  that  the  cost  of  the  guar- 
antee by  means  of  the  cash  reserve  v/ill 
be  less  than  that  required  to  provide  a 
guarantee  bond,  and  that  tlie  difference 
should  be  saved  to  the  taxpayer.  Again, 


it  is  essential  and  of  ]H-ime  importance 
that  repairs  should  be  made  when  they 
are  needed,  and  by  the  adoption  of  a 
cash  reserve  scheme  this  object  may  be 
accomplished,  and  law  suits,  if  they 
must  come,  carried  on  while  the  pave- 
ment is  in  good  and  safe  condition. 

Second.  Because  in  the  second  of  the 
above  instances  if  the  cash  reserve 
scheme  is  sufficient  to  accomplish  the 
desired  object  of  keeping  the  pavement 
in  good  repair  for  the  period  specified, 
and  we  believe  it  is,  the  further  re- 
quirement of  furnishing  the  bond  is 
superfluous  and  adds  just  so  much  un- 
necessary cost  to  the  work  and  to  the 
taxpayer,  and  consequently  should  be 
dispensed  with. 

Your  committee  believes  that  there 
should  be  a  more  definite  determination 
of  conditions  to  be  fulfilled  under  the 
maintenance  and  its  guarantee.  Such 
requirement  should  be  special  for  the 
various  kinds  of  pavements,  but  should 
be  definite  as  to  the  condition  requisite 
for  the  acceptance  of  the  work  and  re- 
lease of  the  guarantee. 


PUBLIC  IMPROVEMENTS   IN  ROCHESTER,  N.  Y. 


FOR  the  accompanying  photographs 
and  for  the  information  regard- 
ing the  improvements  shown  in 
them  we  are  indebted  to  Mr.  E.  A. 
Fisher,  the  city  engineer  of  Rochester, 
whose  efficiency  is  shown  by  his  con- 
tinuance in  office  through  many 
changes  in  administration,  and  who  is 
responsible  for  the  excellent  quality  of 
the  work. 

The  first  plate  shows  a  Medina  block 
stone  pavement  laid  on  Court  street  in 
1907.  The  Medina  block  stone  i)ave- 
ment  is  one  which  originated  in  Roch- 
ester. It  is  of  the  same  sandstone  of 
which  many  streets,  have  been  laid  in 
this  and  other  cities,  but  the  blocks 
have  been  carefully  dressed  until  they 
can  be  laid  with  narrow  joints  and  a 
surface  almost  as  smooth  as  a  brick 
pavement.  Care  being  taken  to  select 
blocks  of  uniform  texture  and  hard 
ness,  the  pavement  retains  its  good 
qualities  almost  indefinitely. 

Several  short  pavements  of  the  same 
sort  have  been  laid  on  this  street, 
ranging  in  price  from  $3.50  a  square 
yard  for  one  laid  in  1894,  to  $2. GO  in 
1897  and  $2.80  for  that  shown.  The 
pavements  are  laid  on  6-inch  concrete 
foundation,   the   earlier  ones  having  a 


pitch  filler  and  the  latest  cement  grout. 
The  street  is  29  feet  between  curbs. 
The  street  railway  track  is  laid  on 
wooden  ties  set  on  concrete  and  the 
track  is  93-pound  8';4-inch  step  rail. 
The  cost  of  the  pavement  of  the  track 
was  $2.90  per  square  yard. 

The  second  plate  shows  Clinton  ave- 
nue, south,  which  was  finished  in  De- 
cember, 1906.  This  entire  pavement 
was  paid  for  by  the  street  railway 
company.  It  is  composed  of  asphalt 
on  the  driveways,  wooden  block  be- 
tween the  rails  and  tracks  and  a  small 
amount,  about  5  per  cent  of  the  total 
area,  of  Medina  stone  block.  The  con- 
struction of  street  car  track  is  the 
same  as  on  Court  street,  except  that 
the  rail  is  a  104-pound  9-inch  girder. 
The  asphalt  pavement  cost  $2  a  square 
yard,  the  wood  block  $3.40,  and  the 
Medina  block  $2.15. 

The  third  photograph  shows  the 
Field  street  brick  i)avement,  a  half 
mile  long  and  26  feet  wide,  completed 
in  1907.  The  ])avement  was  laid  on 
6-inch  concrete  foundation  with  Calder 
brick,  cement  grout  filler  and  expan- 
sion joints  of  pitch.  It  cost  $2  a  square 
vard  with  a   10-year  guaranty. 
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RATES  FOR  TUNGSTEN  STREET  LAMPS. 

By  Alton  D.  Adcons,  Rochester,  N.  Y. 


TUNGSTEN  lamps  have  displaced 
the  majority  of  the  carbon  in- 
candescents  and  also  many  arcs 
on  the  streets,  to  the  extent  of  more 
than  thirteen  thousand  in  a  single 
state. 

No  less  than  26  cities  and  towns 
in  this  same  state  have  more  than  200 
tungsten  street  lamps  each,  eight  mu- 
nicipalities have  more  than  500  of  these 
lamps  respectively,  and  one  city  has 
1,157   such  lamps. 

This  extensive  use  of  tungsten 
lamps  has  created  a  new  situation  as  to 
rates  for  street  lighting,  owing  to  the 
fact  that  the  tungsten  filament  requires 
only  36  per  cent  as  much  energy  per 
candle  power  as  the  regular  3.5-watt 
carbon,  to  the  higher  renewal  cost  of 
the  tungsten  lamps,  and  to  the  invest- 
ment in  new  fixtures  where  these 
lamps  are  installed. 

Though  the  40-and  60-candle  power 
series  tungsten  lamps  sell  at  the  same 
price,  and  the  80  candle  size  costs 
only  20  cents  more,  the  majority  of 
the  tungsten  street  lamps  installed  are 
unfortunately  of  40  candle  power.  Thus 
in  the  state  under  consideration  only 
three  cities  had  more  than  200  tung- 
sten lamps  of  60  candle  power,  and  the 
80  and  100  c.p.  sizes  are  used  there  to 
only  a  small  extent. 

In  one  town  of  the  state  there  are 
23  of  the  200  candle  power  series  tung- 
sten lamps  on  the  street,  and  a  few  are 
found  in  other  places.  Much  the  great- 
er number  of  the  tungsten  lamps  are 
operated  with  6.6  amperes,  but  the  40- 
candle  size  is  found  on  circuits  that 
carry  1.5  to  7.5  amperes. 

With  the  higher  candle  powers  and 
much  higher  efficiency  of  the  tungsten 
lamps  there  have  come  some  changes  In 
the  rates  per  lamp-year  and  lamp-hour, 
and  a  much  greater  change  in  the  rates 
per  kilowatt  hour  for  energy  iised  at 
the  street  lamps.  Looking  over  a  list 
of  some  fifty  cities  and  towns  using 
tungsten  street  lamps  in  the  state  un- 
der consideration,  the  rates  per  kilo- 
watt hour  on  the  basis  of  the  energy 
consumed  in  the  lamps  range  from 
as  much  as  20  cents  down  to  5.06  cents. 
The  rate  of  20  cents  per  kilowatt  hour 
applies  in  a  town  where  232  lamps  of 
40  candle  power  are  operated  1,440 
hours  per  year  at  the  price  of  $14.40 
each,  or  one  cent  per  lamp-hour.     For 


the  rate  of  5.06  cents  per  kilowatt  hour 
seventy  lamps  of  60  candle  power  were 
operated  3,965  hours  at  the  yearly  rate 
of  $15.00  each,  or  0.38  cent  per  lamp- 
hour.  Between  these  extremes  a  great 
part  of  the  tungsten  street  lighting  is 
done  at  rates  from  about  7  to  12  cents 
per  kilowatt  hour  on  the  basis  of  the 
energy  used  in  the  lamps  at  normal 
rating. 

SOME   TUXGSTEX    STREET   LAMPS   IX    CITIES 
AXD  TOWXS  OF  ONE  STATE. 
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The  accompanying  table  shows,  the 
numbers,  candle  powers,  hours  of  an- 
nual operation  and  rates  for  tungsten 
street  lamps  in  twenty-two  cities  and 
towns  of  the  state  under  consideration 
that  contain  more  than  200  such  lamps 
each.  Several  municipalities  that  op- 
erate more  than  200  tungsten  street 
lamps  ar.e  not  included  in  the  table, 
because  no  definite  rate  could  be  named 
for  the  service. 

It  is  to  be  noted  that  the  higher 
rates  per  lamp-hour  and  per  kilowatt- 
hour  go  in  the  main  with  the  short 
hours  of  annual  operation,  say  under 
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2,000,  while  the  lower  rates  jier  lamp- 
hour  correspond  with  ;5.SU0  to  4,000 
hours  of  liKlitinK,  and  with  the  use  of 
GO  candle  power  rather  than  40  can- 
dle  power    lani|)S. 

Thus  in  the  six  towns  where  the  an- 
nual hours  of  operation  were  under 
1,700  the  range  of  rates  was  IS.:?  cts. 
to  20  cts.  per  kilowatt-hour,  with  40 
candle  1)ow(M'  lamps.  On  the  other 
hand,  in  the  four  places  where  40  can- 
dle power  l:imi)s  were  operated  more 
than  o.SdO  hours  i)er  year  the  rates 
per  kilowatt-hour  were  7.G  to  12. S  cents 
per  kilowatt-hour.  For  the  three 
groups  of  GO  candle  power  lamps  the 
rates  were  7.60  cents  to  9.6  cents  per 
kilowatt-hour  with  lightinf;:  hours  of 
2,457  to  3,S28.  Per  hour  of  lighting, 
the  40  candle  power  lami)s  cost  0.38  to 
1.00  cents,  and  the  GO  candle  power 
lamps  n.Gl  to  0.72  cent. 

The  lower  rates  go  with  the  longer 
hours  of  lighting  rather  than  with  the 
larger  numbers  of   lamjis   per  city. 

A  company  that  operates  thousands 
of  tungsten  street  lamps  in  about  a 
score  of  cities  and  towns  has  adoi)ted 
a  uniform  method  of  charging  for  this 
service,  the  basis  being  a  fixed  yearly 
rate  per  lamp  i)lus  an  additional 
amount  for  each  hour  of  operation. 

The  large  number  of  municipalities 
and  street  lamps  to  which  these  tung- 
sten rates  apply  makes  them  of  espe- 
cial interest,  and  the  following  analysis 
is  therefore  presented.  For  the  sev- 
eral candle  powers  the  base  rates  are 
as  follows,  the  fixed  rate  for  each  lamp 
applying  without  regard  to  the  number 
of  hours  that  the  lamp  is  operated. 


Tor.M.    (K.NTS     I'KK     I-AMP-IIOIK     KOU     K.VCH 
fAMJLK    POWKU. 


C.  P. 

Of 

Lamp 
40 
60 
80 
100 


Fixed  Rate 

per 
Lamp-Year 

$10.80 
12.00 
14.00 
18.00 


Operating 

Rate  per 

Lamp-Hour 

0.25  cent 

O.oO  cent 

0.40  cent 

0.50  cent 


It  is  evident  that  this  method  of 
charging  is  intended  to  give  a  certain 
return  on  the  investment  independent 
of  the  hours  of  lighting,  and  that  the 
total  rates  per  lamp-hour  grow  rapidly 
less  for  lon.ger  service.  This  is  shown 
in  the  following  table  that  gives  the 
total  rates  per  lamp-hour,  from  1,000 
to  4,000  hours  yearly.  For  the  40  can- 
dle power  lamp  the  total  rate  per  hour 
for  l,ono  hours  of  operation  yearly  is 
1.33  cents,  while  for  4,000  hours  of 
operation  the  total  rate  is  only  0.52 
cent,  or  46  per  cent  of  the  former.  A 
similar  relation  holds  for  each  of  the 
other  candle  powers. 


Hours  of 

OperntioD 

40 

60 

80 

100 

Yearl.v 

C.  P- 

C.  P. 

C.  P. 

C.  P. 

1,000 

1.33 

1..50 

1.80 

2.30 

1,500 

0.97 

1.10 

1.33 

1.70 

2,000 

0.79 

0.90 

1.10 

1.40 

2,5(M» 

0.682 

0.78 

0.9G 

1.22 

3,000 

0.61 

0.70 

0.886 

1.10 

4.000 

0.52 

0.60 

0.75 

0.95 

As  the  rate  per  hour  for  oi)eration  is 
constant  with  each  size  of  lamp,  the 
lower  total  rates  with  long  hours  are 
due  to  the  reduction  of  fixed  charge 
per  lamp-hour.  This  fixed  charge  i)er 
lamp-hour  obviously  varies  inversely 
as  the  hours  of  operation,  being  only 
one-fourth  as  great  in  each  case  with 
4,00(1  as  with  1,000  hours  of  annual 
lighting. 

With  only  1,000  hours  of  lighting  per 
year,  the  fixed  rate  amounts  to  about 
SO  per  cent  of  the  total  rate  per  lamp- 
hour,  being  1.2  cents  out  of  1.5  cents 
with  the  GO  candle  size.  For  4,000 
hours  of  lighting  annually,  how- 
ever, the  fixed  rate  becomes  approxi- 
mately equal  to  the  charge  for  opera- 
tion per  lami)-hour.  Thus  with  the 
CO  candle  power  lamp  lighted  4,000 
hours  per  year,  the  fixed  rate  and  the 
rate  for  operation  are  each  0.3  cent  per 
lamp-hour. 

If  the  total  rate  for  the  service  is 
stated  as  a  price  per  kilowatt-hour  for 
the  normal  consumption  of  energy  in 
the  lamps,  the  kilowatt-hour  rate  goes 
up  on  the  short  hour  service,  but  falls 
off  rapidly  with  long  hours.  This  re- 
sult is  exhibited  in  the  following  table, 
giving  cents  per  kilowatt-hour,  with 
1,000,  2,500  and  4,000  hours'  operation. 


Cts. 
Hours      40  C.  P. 

1,000  26.6 
2,500  13.6 
4,000        10.4 


Cts. 
60  C.  P. 

20.0 

12.0 

8.0 


Cts. 
100  C.  P. 


Cts. 

80  C.  P 

18.0  18.4 

9.6  9.7 

7.5  7.6 


For  the  40  candle  power  lamp  the  to- 
tal rate  amounts  to  2G.6  cents  per  kilo- 
watt-hour, with  1,000  hours  of  annual 
lighting,  and  to  10.4  cents  with  4,000 
lighting  hours.  With  the  80  candle 
power  lamp  the  corresponding  figure 
is  IS.o  cents  per  kilowatt-hour  for  1,000 
hours  of  lighting,  and  7.5  cents  per 
kilowatt-hour  for  4,000  lighting  hours. 

Total  rates  jier  lamp-year  are  ex- 
hibited in  the  following  table,  for  1,- 
000  to  4,000  hours  of  lighting. 
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Hours 

Operated 

Yearly 

40  C.  P. 

$ 

60  C.  P. 

$ 

80  C.  P. 

100  C.P. 

$ 

1,000 

13.30 

15.00 

18.00 

23.00 

1,500 

14.55 

16.50 

20.00 

25.50 

2,000 

15.80 

18.00 

22.00 

28.00 

2,500 

17.05 

19.50 

24.00 

30.50 

3,000 

18.30 

21.00 

26.00 

23.00 

4,000 

20.80 

24.00 

30.00 

38.00 

Comparing  the  annual  rates  with  1,- 
000  hours  of  lighting  and  the  annual 


is  $14.55  when  burned  1,500  hours,  and 
$20.80  when  burned  4,000  hours.  For  a 
100-candIe  power  lamp  the  1,000-hour 
rate  is  $23.00  and  the  4,000-hour  rate, 
$38.00. 

The  accompanying  diagram  is  con- 
structed on  the  basis  of  the  table  of 
total  annual  rates,  and  brings  out  more 
clearly  the  moderate  increase  of  rate 
with  long-hour  lighting,  and  the  rela- 
tive rates  for  the  several  sizes  of 
lamps.  Reduced  to  figures,  the  annual 
rates  for  the  larger  lamps  as  percent- 


rates  with  4,000  hours,  it  will  be  noted 
that  the  latter  are  50  per  cent  higher 
in  case  of  the  40  candle  power  lamp, 
and  60  to  66  per  cent  higher  for  each 
of  the  other  three  sizes. 

While  as  little  as  1,000  hours  of 
street  lighting  annually  is  found  only 
in  excei)tional  instances,  1,500-hour 
lighting  is  common  on  short  moon 
schedules,  while  2,500  hours  is  the  ap- 
proximate duration  of  half-night  op- 
eration on  every  day  of  the  year.  Full 
all-night  and  every  night  lighting 
amounts  to  about  4,000  hours. 

As  shown  in  the  table,  the  total  an- 
nual rate  for  a  40-candle  power  lamp 


ages  of  the  40-candle  power  rates  are 
as  follows. 


Hours     40  C.  P. 
Lighted      Rate 
Annually  PerCt. 

60  C.  P. 
Ratefi 

40  C.P. 

80  C.  P. 
Rate  <i 
40C.P. 

100  C.  P. 

Rate^of40 

C  P.  Rate 

2,500         100 

115 

140 

178 

4,000        100 

115 

144 

182 

For  full  half-night  and  all-night 
lighting,  it  thus  appears  that  the  40- 
candle  power  light  may  be  increased  50 
l)er  cent  for  a  15  per  cent  higher  rate, 
and  100  per  cent  for  a  40  to  44  per 
cent  higher  rate. 


EDITORIAL 
COMMCNT 


National  Oepartment  of  Public 
Health  Uniform  Accounts  and 
Reports  >tandard  Pavinjj  Spcc- 
Uications  —  Co- operative  Tran- 
chises  for  Hunicipal  Public  Serv- 
ice Corporations  —  Lejfislat'on 
Concernini;  Licensinn  of  Eni{- 
Ineers. 


A     NATIONAL     DEPARTMENT     OF 
PUBLIC    HEALTH. 

A  hill  has  ht'eii  introducpd  in  the 
United  States  Senate  which,  in  effect, 
proposes  to  elevate  the  Marine  Hospi- 
tal service  to  the  dignity  of  a  separate 
department,  whose  head  shall  be  a  cab- 
inet officer,  and  to  transfer  to  this  de- 
partment all  the  sanitary  and  health 
activities  of  the  various  departments 
except  possibly  the  detail  of  the  hospi- 
tal service  of  the  army. 

Were  the  effect  of  the  bill  simply  to 
recognize  in  this  most  pronounced  way 
the  efficient  service  of  this  bureau  the 
bill  could  scarcely  be  supported.  But 
the  importance  of  proper  control  of 
many  agencies  inimical  to  health  is 
now  more  fully  recognized  than  ever 
before  and  the  necessity  that  this  con- 
trol shall  be  expert  is  self-evident.  At 
present  several  departments  have  been 
obliged  to  pay  greater  or  less  attention 
to  health  and  sanitation  on  account  of 
the  demands  of  their  service,  but  the 
result  has  been  more  or  less  unsatisfac- 
tory, except  where  it  has  been  possible 
to  press  the  Marine  Hospital  organiza- 
tion into  the  service. 

There  have  been  numerous  deplor- 
able occurrences  on  account  of  the  di- 
vision of  responsibility  on  such  mat- 
ters, the  administration  of  laws  by  ig- 
norant officials  unable  to  make  proper 
distinctions,  the  suppression  of  efficient 
workers  in  sanitation  by  superiors  in- 
terested in  the  business  rather  than  the 
sanitary  effects.  To  mention  but  two 
of  widely  different  natures:  The  de- 
tention of  a  wealthy  foreigner  going  to 
Arizona  for  treatment  for  tuberculosis, 
as  though  he  were  an  ignorant  and  in- 
digent immigrant;  and  the  suppression 
of  news  and  denial  of  the  bubonic 
plague  at  certain  ports,  resulting  in 
wide  spread  of  the  disease. 

Then  there  are  interstate  matters  of 
sanitation  connected  with  transporta- 
tion, pollution  of  streanjs,  and  the  like, 
which  require  treatment  by  a  depart- 
ment which  is  devoted  to  this  duty,  and 
is  not  a  subordinate  bureau  in  a  de- 
partment which  may  be  interested  in 
nullifying  the  efforts  of  the  health  bu- 
reau, or  may  be  accused  by  other  de- 
partments of  interfering  in  their  work. 


The  importance  of  the  sanitary  work 
of  the  country  at  large  is  rapidly  be- 
coming great  enough  to  warrant  the 
erection  cf  its  crgmizaticn  into  a  de- 
partment co-ordinate  with  the  other 
great  de|)artments  cf  the  government, 
and  if  this  fact  is  net  recognized  by  the 
present  Congress  it  will  be  by  another 
in  the  near  futere. 


UNIFORM    ACCOUNTS    AND    RE- 
PORTS. 

The  report  of  the  committee  of  the 
American  Water  Works  Association  on 
a  uniform  system  of  accounts  and  re- 
ports for  water  supply  enterprises, 
made  to  the  New  Orleans  convention, 
is  the  most  complete  treatment  of  this 
subje(  t  which  has  yet  appeared.  The 
details  are  worked  out  for  the  items 
of  water  works  systems,  but  the  gen- 
eral plan  can  be  used  for  any  public 
service  industry  which  is  required  to 
make  periodical  reports  or  which  de- 
sires to  be  able  to  compare  its  cost  of 
operation  for  various  periods  and  to 
know  what  its  financial  status  is  at  any  • 
given  time.  The  report  covers  326 
pages  and  is  printed  in  separate  form 
that  it  may  be  used  by  all  those  inter- 
ested in  the  subject.  A  general  confer- 
ence of  representatives  of  all  interested 
bodies  of  men  is  proposed,  and  this  re- 
port will  form  a  most  satisfactory  basis 
for  the  discussions  at  such  a  confer- 
ence. 

The  report  seems  to  be  built  on  large 
enough  scale  to  cover  the  most  exten- 
sive water  works  system,  but  need  not 
on  that  account  frighten  the  superin- 
tendent of  the  small  plant,  for  by  a 
process  of  elimination  of  items  not  in- 
cluded in  his  system  and  combination 
of  items  not  important  enough  in  his 
system  to  warrant  separate  accounts, 
he  can  follow  the  plan  of  the  report 
and  gain  all  of  its  advantages  in  the 
way  of  ability  to  analyze  the  operations 
of  his  plant  and  to  make  the  uniform 
reports,  more  of  which  are  demanded 
each  year  by  the  legislation  of  the 
various  states. 

Indeed  much  of  this  elimination  and 
combination  is  already  done  for  him  by 
such     publications     as     the     American 
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Water  Works  Standard  Bookkeeping 
System,  which  is  built  on  the  same 
lines  followed  in  the  committee's  re- 
port. The  divisions  of  the  report  con- 
sider in  full  detail  the  terminology  of 
balance-sheet  accounts,  of  revenue  and 
expense  accounts,  the  requisites  of  a 
system  of  uniform  accounts  and  its  use, 
general  rules  and  instructions  for  in- 
stalling a  system,  the  classification  of 
accounts  and  instructions  concerning 
treatment  of  fixed  assets,  floating  and 
nominal  assets,  liabilities,  proprietary 
interests,  operating  revenues,  operating 
expenses,  miscellaneous  revenues  and 
expenses,  all  carried  to  all  the  details 
found  in  any  existing  plant,  instruc- 
tions for  profit  and  loss  allocation,  and 
a  form  of  annual  report  of  water  works 
schedule. 

The  last  named  form  is  somewhat 
more  detailed  than  the  form  which  has 
been  used  heretofore  and  supplies  very 
satisfactorily  the  omissions  from  that 
form,  particularly  as  to  assets  and  lia- 
bilities, profit  and  loss,  cost  of  system, 
details  of  pumping  and  purification 
plants  and  details  in  items  of  revenue 
and  expense. 

The  report  marks  a  distinct  advance 
in  the  discussion  of  this  question  and 
deserves  adoption  by  all  the  bodies  in- 
terested practically  in  the  form  in 
which  it  is  presented. 

It  may  well  serve  as  a  model  for 
work  on  the  accounts  and  reports  of 
other  public  service  industries. 


LEGISLATION    CONCERNING    LI- 
CENSING OF   ENGINEERS. 

The  inl reduction  of  a  bill  in  the  Nov.- 
York  Legislature  which  proposes  to  )i 
cense  civil  engineers  in  that  State  and 
the  request  from  the  legislator  intro- 
ducing the  bill  for  the  support  of  r.he 
American  Society  of  Civil  Engineers 
has  forced  upon  that  Doay  tne  consid- 
eration of  a  subject  which  has  hereto- 
fore been  sidetracked  whenever  it  has 
been  brought  up  by  any  interested 
member. 

Withdrawal  of  the  bill  for  a  time  to 
permit  closer  consideration  of  the  sub- 
ject has  been  secured,  but  the  matter 
must  be  considered  promptly  if  the 
legislation  of  the  State  is  to  be  guided 
in  any  measure  by  those  most  directly 
Interested  in  it. 

The  editorial  on  "Qualifications  of 
Engineers  and  How  to  Determine 
Them"  in  the  April  number  of  Mu- 
nicipal Engineering  suggests  a  meth- 
od   which    is    perfectly    feasible,    is    a 


protective  measure  for  the  State  and 
the  municipalities  and  counties  within 
its  borders  and  can  not  be  objected  to 
by  anyone  not  serving  such  corpora- 
tions in  a  technical  capacity. 

The  plan  may  be  stated  in  a  little 
greater  detail  as  an  organization  for 
determining  the  qualifications  of  engi- 
neers seeking  employment  from  state, 
county,  city  or  board  having  charge  of 
public  construction  work,  and  fixing 
the  minimum  of  such  qualifications 
necessary  to  authorize  the  administra- 
tive officers  to  employ  such  applicants 
or  engineers  to  whom  they  may  offer 
employment. 

The  character  of  the  machinery  for 
carrying  on  this  work  must  be  deter- 
mined according  to  the  necessities  of 
the  case  in  any  given  state.  In  New 
York,  where  there  are  great  engineer- 
ing organizations  within  the  great  city 
and  other  great  engineering  organiza- 
tions in  charge  of  state  boards  and  de- 
partments, there  must  be  a  more  flex- 
ible central  organization  than  in  a 
state  where  the  engineering  work  is 
less  extensive  and  the  principal  offices 
to  be  filled  are  those  of  city  and  county 
engineer  and  their  subordinates,  and 
an  occasional  engineer  of  a  state  or. 
county  or  city  board. 

A  state  board  of  examiners  of  engi- 
neers is  the  most  obvious  director  of 
such  an  organization,  and  it  should  be 
given  considerable  leeway,  although 
some  restrictions  upon  its  action  would 
undoubtedly  be  desirable.  It  is  only 
intended  here  to  suggest  this  protect- 
ive measure  for  the  State  as  the  one 
most  easily  defended,  the  one  most 
readily  carried  through  the  legislature. 

The  adoption  of  such  a  plan  would 
have  a  most  salutary  elYect  upon  the 
engineering  profession  in  general.  If 
the  methods  of  putting  names  of  com- 
petent engineers  on  the  lists  for  the 
various  grades  of  ajipointments  are  as 
good  as  they  should  be  the  certificate 
of  eligibility  will  be  the  best  evidence 
an  engineer  can  have  of  his  technical 
standing,  and  the  state's  examination 
will  be  taken  by  many  who  do  not  ex- 
pect to  seek  public  employment,  sim- 
])ly  that  they  may  have  the  certificates 
of  attainment.  Employers  will  soon 
come  to  demand  such  certificates  as 
evidence  of  competence.  Such  volun- 
tary examinations  as  have  been  de- 
vised by  organizations  of  engineers  in 
England  show  that  this  will  be  the  ef- 
fect. The  only  i)roblem  is  to  secure  a 
comi)etent  examining  board  with  a  rea- 
sonable set  of  instructions  by  the  legis- 
lature. 


EDITORIAL  COMMENT. 
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CO-OPERATIVE     FRANCHISES     FOR 

MUNICIPAL     PUBLIC    SERVICE 

CORPORATIONS. 

Tlie  altfiiipt.s  to  sociire  ro-oiierative 
francliises  for  iiiiiiucij»al  public  service 
eoriKirations  are  beconiinf?  numerous 
enough  to  be  noticeable.  Unfortunately 
they  are  up  to  this  time  unsuccessful 
attempts  and  we  have  as  yet  no  i)racti- 
cal  trial  to  show  what  their  success 
may  be. 

The  first  is  one  presented  by  the 
water  comi)any  at  Lake  Forest,  111., 
based  on  suggestions  made  by  the 
mayor  of  Lake  Forest,  which  were  elab- 
orated and  added  to  by  the  attorney 
and  the  engineer  of  the  water  company. 
Mr.  .1.  W.  Alvord,  in  a  paper  on  "A  Co- 
operative Water  Works  Franchise,"  be- 
fore the  .\nierican  Water  Works  Asso- 
ciation at  its  \ew  Orleans  convention, 
gives  the  terms  of  the  proposed  ordi- 
nance. The  reason  he  gives  for  the 
failure  of  the  council  to  pass  the  ordi- 
nance, although  the  city  officials  sug- 
gested its  princii)al  terms,  is  that  some 
increase  in  water  rates  would  doubtless 
be  made  by  the  appraisers  and  the 
council  has  not  seen  fit  to  initiate  a 
proceeding  whicli  would  have  this  re- 
sult. 

The  second  proposed  ordinance  is 
one,  the  terms  for  which  were  sug- 
gested to  the  city  of  Champaign,  111., 
also  for  a  water  company,  by  Dabney 
H.  Maury  of  Peoria.  Mr.  Maury  pre- 
sented these  recommendations  in  a  pa- 
per before  the  Indiana  Sanitary  and 
Water  Supply'  Association  a  year  or 
more   ago,   which   paper  is   printed   in 
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p.  247,  to  which  reference  may  be  made 
for  the  details  of  the  new  terms  pro- 
posed. This  proposition  seems  to  have 
dropped  out  of  consideration  without 
arriving  at  any  definite  stage  of  discus- 
sion between  council  and  company. 

The  third  proposed  ordinance  is  one 
presented  by  the  Commercial  Club  of 
Crawfordsville,  Ind.,  to  the  city  coun- 
cil, together  with  the  agreement  and 
bond  of  one  of  the  companies  to  accept 
the  ordinance  if  passed;  the  desire  be- 
ing to  unite  the  two  telephonic  services 
of  the  town  and  their  long-distance  con- 
nections into  one.  This  ordinance  is 
given  in  whole  or  in  part  in  papers  pre- 
sented by  Charles  Carroll  Brown  of  In- 
dianapolis to  the  American  Society  of 
Municipal  Improvements  and  to  the  In- 
diana Engineering  Society.  It  was  re- 
jected by  the  city  council  because  that 
body,  according  to  statements  of  its 
members,  feared  it  would  not  produce 
the  desired  consolidation. 

It  is  thus  seen  that,  as  shown  by  the 


record,  the  principal  difficulty  in  the 
way  of  the  adoption  of  this  modern 
form  franchise,  which  substitutes  defi- 
nite. <'(|iiitable,  adjustable  terms  for  the 
fornicr  indefinite  franchises,  is  in  the 
city  councils  and  not  in  the  companies. 
What  this  means  it  is  difficult  to  say. 
lOach  of  the  councils  named  has  had 
the  benefit  of  e.xpert  legal  and  engi- 
neering advice,  the  ordinances  having 
been  actually  jjrepared  by  such  men, 
in  one  case,  in  the  employ  of  the  com- 
pany, in  the  second  of  the  city,  and  in 
the  third  of  a  disinterested  committee 
of  the  leading  business  men.  If  the 
city  officials  could  ijlace  their  confi- 
dence in  anyone  it  would  seem  that 
they  could  accei)t  the  judgments  thus 
formed  and  presented  to  them. 

Definite  reasonable  returns  on  the 
cai)ital  actually  invested  in  the  plants 
were  i)rcvided  for,  and  the  methods  of 
determining  what  the  rates  should  be 
to  produce  these  returns  were  minutely 
detailed,  with  ample  provision  of 
checks  and  publicity  as  preventives  of 
dishonesty  and  injustice  to  either  party. 
In  two  cases  at  least  the  rates  were 
none  too  high,  and  the  knowledge  of 
this  fact  probably  i)revented  action  by 
one  council,  as  above  stated,  and  possi- 
bly by  the  other,  although  no  such  rea- 
son for  the  rejection  of  the  ordinance 
was  given.  It  would  not  be  fair  in  any 
of  these  cases  to  suspect  any  ulterior 
motive,  although  such  suspicion  may 
arise  in  the  minds  of  those  who  do  not 
know'  the  circumstances  in  the  various 
cases.  The  most  obvious  explanation 
to  one  who  has  had  experience  with 
city  councils,  especially  in  the  smaller 
cities,  is  that  the  proposals  are  so  new 
in  form  that  the  inertia  of  council- 
manic  ignorance  was  greater  than  the 
influences  brought  to  bear  in  favor  of 
the  change.  In  at  least  one  case  this 
inertia  was  aided  by  the  active  opposi- 
tion of  a  few  persons  whose  interests 
would  be  affected  by  the  passage  of  the 
proposed  ordinance. 

In  the  state  public  service  commis- 
sion lies  the  logical  control  of  munici- 
pal public  service  corporations  under 
ijoth  public  and  private  ownership,  but 
neither  Illinois  nor  Indiana  has  such  a 
commission  nor  any  prospect  of  the 
early  establishment  of  one.  The  co- 
operative franchise  is  therefore  simply 
a  temporary  expedient  for  use  where  it 
can  be  secured  until  the  better  system 
is  adopted.  The  machinery  required 
for  carrying  out  the  purposes  of  the  or- 
dinance requires  expert  handling  to  se- 
cure good  results  and  the  small  city 
has  such  experts  at  home  only  by  the 
merest  chance,  and  is  likely  to  object 
to   the    expense    of   bringing   them    in 
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from  outside.  The  state  commission, 
on  the  other  hand,  has  business  enough 
to  warrant  the  employment  of  the  high- 
est class  of  expert  assistants  and  can 
keep  them  busy  all  the  time.  The  best 
possible  results  can  therefore  be  ob- 
tained at  a  low  percentage  of  cost  on 
the  interests  involved. 

The  Illinois  legislature  has  attempted 
to  supply  the  lack  of  a  state  commis- 
sion by  tacking  the  duties  of  such  a 
commission  on  a  similar  body  for  each 
city  in  its  bill  providing  for  a  commis- 
sion form  of  government  for  its  cities, 
but  this  application  of  force  to  the  con- 
trol of  the  public  service  corporations 
is  on  a  far  different  basis  from  the  pro- 
posed co-operative  franchise  and  has  all 
its  difficulties  and  dangers  from  ig- 
norance of  the  operators.  Fortunately 
the  bill  is  not  liable  to  pass  both  houses 
of  the  legislature  or  the  Governor. 

Professor  M.  H.  Robinson,  in  a  paper 
before  the  Illinois  Sanitary  and  Water 
Supply  Association,  suggests  some 
terms  for  a  state  public  service  com- 
mission law  which  would  insert  the 
profit-sharing  co-operation  of  city  and 
company  under  state  regulation. 


STANDARD    PAVING    SPECIFICA- 
TIONS. 

Some  criticisms  of  the  specifica- 
tions adopted  by  the  organization  for 
standardizing  paving  specifications 
assert  that  they  are  of  variable  quality 
and  there  have  been  numerous  expres- 
sions of  opinion  about  them. 

So  far  as  Municipal  Engineering  is 
informed  there  have  been  but  few  ad- 
verse criticisms  of  the  asphalt  specifi- 
cations. This  should  be  the  case,  be- 
cause they  were  prepared  by  a  well-in- 
formed committee,  with  an  unbiased 
expert  in  its  membership,  after  full 
consultation  with  all  the  commercial 
asphalt  chemists  who  could  be  reached. 

The  criticism  of  the  brick  specifica- 
tion is  regarding  its  incompleteness. 
The  method  of  laying  a  brick  pavement 
is  given  in  full  detail,  and  as  the  speci- 
fication pre])ared  by  the  National  Pav- 
ing Brick  Manufacturers'  Association 
wfis  adopted,  experience  has  demon- 
strated that  the  best  results  attainable 


will  be  secured.  The  committee  mak- 
ing the  report  did  well  to  cut  the  speci- 
fication for  the  brick  to  a  minimum  and 
call  it  temporary,  for  the  N.  P.  B.  M. 
A.  is  now  engaged  in  making  experi- 
ments which  will  give  fuller  knowledge 
of  how  to  determine  the  qualities  of 
bricks,  and  thus  make  it  possible  to 
devise  a  more  accurate  and  more  defi- 
nite specification  than  has  heretofore 
been  possible. 

There  has  been  the  most  criticism  of 
the  wooden  block  specification,  partic- 
ularly of  the  specification  for  the 
preservative  oil,  and  one  chemist  has 
gone  so  far  as  to  say  that  the  specifi- 
cation is  an  entire  departure  from  for- 
mer practice,  and  that  former  results 
may  be  no  criterion  by  which  to  judge 
the  future  sufficiency  of  the  preserva- 
tive method.  The  collection  of  some  of 
the  specifications  in  use,  which  will  be 
found  in.  this  month's  "Question  De- 
partment" indicates,  however,  that  this 
departure  is  not  so  sudden  nor  so  com- 
plete. Indeed,  the  specifications  divide 
themselves  into  two  classes,  one  includ- 
ing those  in  use  for  timber  preserva- 
tion generally,  which  is  quite  different 
from  the  newly  adopted  specification, 
and, the  other  those  in  use  by  cities  for 
treating  paving  blocks,  which  has  many 
points  in  common  with  the  new  speci- 
fication and  from  which  it  is  not  so 
radical  a  departure.  It  will  be  noted 
that  several  chemists  consider  high  spe- 
cific gravity  of  creosote  oil  suspicious 
and  this  is  one  of  the  principal  points 
of  criticism  of  the  new  specifications, 
but  it  will  be  noted  also  that  this  is  not 
peculiar  to  the  new  "specifications,  but 
has  been  in  use  for  several  years.  The 
city  of  Indianapolis  in  its  new  specifi- 
cations has  not  followed  the  new  speci- 
fication for  creosote  oils,  and  the  result 
is  shown  in  the  comparative  collection 
of  specifications  referred  to.  The  rea- 
sons for  the  differences  in  the  two 
classes  of  specifications  are  also  shown 
in  the  same  article. 

The  specifications  for  the  new  pave- 
ments, concrete,  bituminous  macadam, 
oil  and  tar  treated  roads,  were  all  pre- 
sented as  tentative,  and  the  organiza- 
tion was  continued  to  consider  further 
the  pavements  which  are  now  in  a 
stage  of  further  development. 


THE  QUESTION 
DEPARTS  ENT 


SprrincatlonK  for  ('<in«rvtt<  Dam. 

Will  you  kindly  advise  me  where  I  can 
get  a  good  set  of  specifications  for  a  con- 
crete dam? 

R.   A.   W.,   Batavia,   N.   Y. 

Subjoined  are  the  specifications  for  the 
East  Park  dam  on  Little  Stony  Creek,  in 
the  Orland  project  of  the  U.  S.  Reclama- 
tion Sorvicc,  near  Stonyford.  Colusa  Co., 
Cal.  Our  readers  are  invited  to  send 
other  specifications  for  this  and  other 
kinds    of   concrete    dam   work. 

The  general  conditions  are  omitted  and 
the  specifications  begin  with  those  for  the 
dam   proper. 

38.  The  Requirement. — It  Is  required 
that  there  be  constructed  and  completed 
in  accordance  with  these  specifications 
and  the  drawings  hereinbelow  listed  a 
concrete  masonry  dam  of  the  gravity 
type   with    appurtenant   structures. 

39.  List  of  Drawings. — General  maps, 
plan,  section  and  elevations  of  dam  sec- 
tion and  details  of  dam,  details  of  outlet 
works,  plan  and  details  of  spillway,  typ- 
ical  section   and   plans   of   dikes. 

40.  General  Information. — The  eleva- 
tion of  low  water  at  the  dam  site  is  as- 
sumed at  100  and  is  indicated  by  a  bench 
mark  that  may  be  seen  at  the  dam  site 
The  location  of  borings  made  to  deter- 
mme  the  depth  to  bedrock  and  the  char- 
acter of  the  materials  encountered  as  in- 
dicated by  the  borings  are  shown  on 
drawing.  Dotted  contour  lines  showing 
the  surface  of  rock  below  the  stream  bed 
are  assumed  from  the  indications  of  the 
bonngs.  Cores  from  bore  holes  will  be 
shown,  on  application,  to  the  bidder,  who 
niust  make  his  own  deductions  regarding 
the  depth  to  rock  and  character  of  the 
materials  between   bore   holes. 

41.  Beginning  and  Completion  of 
work. 

42.  Failure  to  Complete  Work  in  Time 
Agreed    Upon. —  (Deductions,    $25    a    day  ) 

43.  Progress  Estimates  and  Payments 

44.  Cement. — All  cement  will  be  fur- 
nished by  the  United  States  on  board  Ciirs 
at  the  railroad  station  that,  in  the  opinion 
of  the  engineer,  is  most  convenient  to  the 
work.  The  contractor  shall  haul  the  ce- 
ment from  the  railroad  station  to  the 
work  and  shall  be  responsible  for  all  de- 
niurrage  charges.  He  shall  furnish  suit- 
able warehouses  for  storing  the  cement 
imtil  used,  and  will  be  held  responsible 
for  any  loss  or  injury  to  cement  after  its 
delivery  at  the  railroad  station.  If  the 
cement  Is  shipped  in  sacks  the  contractor 
will  be  held  responsible  for  the  return  of 
the  full  number  of  sacks  to  the  railroad 
station  in  as  good  condition  as  when  re- 
ceived and  will  be  charged  for  all  lost  or 
damaged  .<=acks  at  the  same  rate  as  paid 
^ii'  ,}^^-  ^'"'ted  States.  The  contractor 
shall  give  the  engineer  sixtv  davs'  notice 
in  writing  as  to  when  he  will  require  ce- 
ment and  shall  state  definitely  the  amount 
in  carload  lots  and  approximately  in  bar- 
rels, that  he  will  require.  The  cost  of 
hauling   and    caring   for   cement    shall    be 


included    in    the    unit    prices    bid    for    con- 
crete. 

CONCRETE. 

46.  Measurement  and  Payment. — The 
concrete  required  in  connection  with  the 
work  covered  by  the.se  specifications  will 
be  measured  to  the  neat  lines  shown  on 
the  plans  or  to  those  ordered  by  the  en- 
gineer. The  unit  prices  bid  shall  include 
the  cost  of  furnishing  all  forms  and  all 
material  except  cement  and  permanent 
metal  work  and  shall  cover  the  handling 
and  storing  of  cement  and  the  furnishing 
of   all    labor. 

47.  Composition. — The  concrete  shall 
be  composed  of  Portland  cement,  .sand 
gravel  and  water  in  proportions  to  be 
fixed  by  the  engineer.  The  proportions 
shall  be  determined  by  measurement  be- 
fore mixing  and  will  generally  range  be- 
tween one  part  cement  to  seven  parts  of 
admixture  and  one  part  of  cement  to  ten 
parts  of  admixture,  the  term  admixture 
being  understood  to  mean,  the  sum  of  the 
volumes  of  the  sand  and  gravel  measured 
before  mixing.  Whenever  the  thickness 
of  the  concrete  exceeds  two  feet  large 
sandstone  blocks  shall  be  embedded 
therein. 

48.  Sand  and  Gravei. — Sand  and  gravel 
for  concrete  will  be  obtained  from  nat- 
ural deposits  in  the  vicinity  of  the  dam 
carefully  selected  to  comply  with  the 
specified  requirements,  and  the  material 
after  being  excavated  shall  be  screened 
so  as  to  produce  three  graded  sizes,  as 
follows :  :Material  passing  a  two  and  one- 
half  inch  round  hole  and  reiected  by  a 
one-inch  round  hole ;  material  passing  a 
one-inch  hole  and  rejected  bv  a  one-quar- 
ter inch  round  hole ;  material  passing  a 
one-quarter  inch  round  hole.  All  mate- 
rial rejected  by  a  two  and  one-half  inch 
hole  shall  be  wasted.  All  this  material 
shall  be  free  from  organic  matter  and 
each  engineer  will  from  time  to  time  de- 
termine the  proportion  of  each  of  the 
various  sizes  to  be  mixed  into  concrete, 
the  object  being  to  secure  the  densest 
possible  mixture.  In  case  there  is  a 
shortage  in  any  one  size,  the  same  shall 
be  promptly  supplied  by  the  contractor, 
and  he  shall  not  be  entitled  to  payment 
for  surplus  of  any  graded  size  of  the  ma- 
terial. 

49.  Water. — Water  for  mixing  concrete 
shall  be  free  from  organic  matter  oil, 
grease  or  other  like  impurites  and  shall 
be  otherwise  reasonably  clean.  The 
amount  of  water  to  be  added  to  the  mix-  ' 
ture  will  be  determined  from  time  to 
time  by   the  engineer. 

50.  Mixing. — The  mixing  of  concrete 
shall  be  performed  by  machinery  in  good 
order.  The  mat<^rial  shall  remain  in  the 
mixer  a  sufficient  length  of  time  to  pro- 
duce thorough  mixing.  All  mixing  shall 
be  done  to  the  satisfaction  of  the  engi- 
neer. 

51.  Sandstone  Blocks. — There  shall 
be  embedded  In  all  concrete  having  a 
thickness  in  excess  of  two  feet  as  large 
a  proportion  of  sandstone  blocks  between 
twenty  and  thirty-five  per  cent  of  the 
mass  of  concrete  as  is  practicable  in  the 
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judgment  of  the  engineer.  The  sandstone 
blocks  shall  be  free  from  cracks  and 
flaws,  close-grained,  hard  and  of  a  qual- 
ity that  does  not  weather.  They  shall 
be  clean  and  thoroughly  wet  before  being 
placed  in  the  work  and  shall  be  roughly 
cubical  in  shape  and  form  one  cubic  foot 
to  one  cubic  yard  in  volume.  The  con- 
tractor shall  provide  a  plant  capable  of 
handling  with  ease  rocks  up  to  one  cubic 
yard  in   size. 

52.  Placing. — All  rocks  surfaces  upon 
which  concrete  is  to  be  laid  shall  be  clean 
and  thoroughly  wet  immediately  before 
the  concrete  is  to  be  deposited.  Under  no 
conditions  shall  concrete  be  laid  in  deep, 
moving  or  muddy  water.  The  dropping 
of  concrete  from  such  heights  or  moving 
it  over  such  distances  as  will  cause  sep- 
aration of  its  constituents  will  be  permit- 
ted only  with  special  consent  of  the  engi- 
neer, and  in  such  cases  the  concrete  must 
be  thoroughly  remixed  before  being 
placed.  Concrete  shall  be  used  "wet" 
whenever  practicable,  and  "dry"  only 
when  rendered  necessary  by  circum- 
stances. If  laid  "dry"  the  concrete  shall 
be  well  tamped  with  heavy  tamping  bars 
until  water  flushes  to  the  surface,  and  if 
laid  "wet"  it  shall  be  worked  with  suit- 
able spades,  bars  and  forks  so  that  poros- 
ity and  rough  surfaces  shall  be  avoided. 
In  concrete  exceeding  two  feet  in  thick- 
ness, the  contractor  shall  embed  sand- 
stone blocks  as  specified  in  Paragraph  51 
and  in  accordance  with  the  instructions 
of  the  engineer.  The  concrete  shall  be 
built  as  directed  by  t»ie  engineer  in  lay- 
ers of  from  six  to  nine  inches  in  depth, 
into  which  the  blocks  shall  be  sunk  so  as 
to  receive  solid  bearings  and  avoid  all 
cavities.  The  blocks  shall  be  so  placed 
in  the  work  as  to  leave  at  least  six 
inches  of  concrete  between  the  smaller 
and  twelve  inches  between  the  larger 
blocks.  "^Tien  a  six-inch  layer  of  the 
working  surface  of  the  dam  cannot  be 
completed  during  any  one  day,  the  unfin- 
ished end  of  such  layer  shall  be  formed 
in  broken  lines  in  strict  accordance  with 
the  instructions  of  the  engineer.  Con- 
crete laying  will  not  be  permitted  when 
the  atmospheric  temperature  drops  below 
thirty  degrees.  No  concrete  shall  be  laid 
except   in   the  presence  of   an   inspector. 

5.3  Joining  Work. — In  joining  new 
work  with  old.  the  latter  shall  be  thor- 
oughly cleaned  of  dirt  and  loose  material 
of  every  kind  and  thoroughly  wet,  and, 
if  required,  it  shall  be  roughened  before 
the  new  concrete  is  deposited.  Where 
expansions  joints  occur  the  faces  of  the 
old  concrete,  after  being  cleaned  dry,  shall 
be  given  a  heavy  coat  of  crude  oil  satis- 
factory to  the  engineer,  which  shall  have 
at  least  one  day's  drying  bpfore  fresh 
concrete  is  laid  against  it.  Compensation 
for  this  work,  including  the  furnishing  of 
oil,  shall  be  included  in  the  unit  prices 
bid   for   concrete. 

54  Initial  Set. — All  concrete  that  has 
acquired  an  initial  set  before  being  de- 
posited will  be  rejected  or  shall  be  re- 
mixed, at  the  option  of  the  engineer.  If 
rejected,  it  shall  be  promptly  removed 
from  the  work.  The  cost  of  the  ce- 
ment to  the  United  States  will  in  such 
cases  be  charged  to  the  contractor  and 
deducted  from  any  amount  otherwise  due 
him. 

55  Forms. — In  constructing  forms  the 
ribs  shall  be  of  sufficient  size  and  so 
spaced  as  to  prevent  springing.  The  lag- 
ging shall  be  not  less  than  1 14  inches  in 
thickness  and  shall  be  surfaced  on  one 
edge  and  where  concrete  surfaces  are  to 
be  exposed  it  shall  be  surfaced  on  one 
side.  It  shall  be  of  uniform  thickness 
and  of  selected  material.     The  forms  shall 


be  skillfully  framed  and  fastened  to  se- 
cure even  surfaces  and  true  shapes  for 
the  concrete.  All  forms  shall  be  removed 
before  completion  of  the  work. 

56.  Finishing  Concrete  Surfaces. — Im- 
mediately after  the  removal  of  the  forms 
rough  surfaces  and  irregularities  of  ex- 
posed work  shall  be  dressed  down  and  all 
voids  shall  be  neatly  pointed  with  mor- 
tar. The  top  surfaces  of  concrete,  where 
exposed,  shall  be  floated  to  a  true  and 
smooth  surface  before  the  concrete  has 
attained    its    initial    set. 

57.  Sprinkling. — All  concrete  shall  be 
kept  wet  for  at  least  ten  days  after  plac- 
ing. 

58.  Setting  Iron  and  Steel. — ^AU  steel 
reinforcement,  gates,  anchor  bars,  pipes 
and  other  metal  fixtures  shown  on  the 
drawingsc  or  otherwise  required,  shall  be 
carefully  set  in  the  exact  position  shown 
in  drawings  or  indicated  by  the  engineer, 
for   as   specified    in    Paragraph    45. 

59.  Description. — Under  the  heading 
Main  Dam  is  included  all  work  necessary 
for  the  construction  of  the  concrete  mas- 
onry dam  with  outlet  works  on  Little 
Stony  Creek.  Gravel  and  sand  for  the 
concrete  may  be  obtained  from  gravel 
bars  immediately  below  the  dam,  so  far 
as  suitable  material  can  be  obtained  from 
this  source ;  also  from  gravel  bars  about 
one  mile  upstream  from  the  dam.  Sand- 
stone rock  may  be  obtained  from  a  quarry 
about    one    mile    from    the    dam. 

60.  Measurement  and  Classification  of 
Excavation. — All  material  required  to  be 
excavated  in  exposing  and  preparing  the 
foundation  for  the  dam  and  outlet  works 
will  be  measured  in  excavation  and  clas- 
sified   for    payment    as    follows : 

Class  1.  All  material  overlying  bed- 
rock. 

Class  2.  All  bedrock  below  elevation 
100. 

Class  3.  All  bedrock  above  elevation 
100. 

61.  Control  and  Diversion  of  Stream.— 
Little  Stony  Creek  drains  an  area  of  102 
square  miles.  The  surface  flow  during 
the  time  that  measurements  have  been 
made  is  shown  in  the  following  table 
(omitted). 

There  is  to  be  provided  an  opening  24 
inches  in  diameter  through  the  dam  at 
creek-bed  elevation  as  shown  in  drawings. 
Until  the  dam  is  raised  to  the  elevation 
of  the  main  outlet,  all  water  that  cannot 
pass  through  this  2  4-inch  opening  must  be 
stored  or  allowed  to  flow  over  the  dam. 
After  the  dam  is  raised  above  the  eleva- 
tion of  the  main  outlet,  the  latter  will 
also  become  available  for  passing  water, 
limited,  however,  to  the  passage  of  200 
second-feet  and  subject  to  the  approval 
of  the  engineer.  The  contractor  shall  re- 
pair without  cost  to  the  United  States, 
except  for  required  cement,  all  damage 
done  to  the  work  prior  to  its  final  com- 
pletion. Payment  for  the  work  of  diver- 
sion, control  and  pumping  shall  be  in- 
cluded in  the  unit  prices  bid  for  the  vari- 
ous items  in  the  schedule. 

62.  Excavation  for  Foundation. — All 
material  in  the  creek  bed  overlying  the 
foundation  of  the  dam  shall  be  excavated 
to  bedrock.  The  excavated  material  shall 
be  deposited  on  the  downstream  side  of 
the  excavation  and  in  such  manner  as 
not  to  interfere  with  the  construction  and 
subsequent  operation  of  the  works.  It 
shall  be  at  the  option  of  the  contractor 
to  utilize  as  much  of  this  material  in 
construction  as  shall  be  deemed  suitable 
by  the  engineer.  Payment  for  this  work 
will  be  made  at  the  unit  price  bid  for 
Item  1,  and  the  quantity  upon  which  pay- 
ment will  be  based  shall  be  the  mass  ly- 
ing vertically  above  the  neat  lines  of  the 
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base  of  tlio  dam.  All  seamy  ami  lolluii 
rork  shall  be  i-xeavated  anil  removed.  A 
trench  alonjf  tlu-  water  toe  of  the  dam 
and  neecssaiy  steps  for  proper  footings 
for  the  masonry,  as  required  by  the  en- 
gineer, shall  he  excavated.  Kxcavatton 
shall  be  doni-  by  means  of  picks,  gads, 
bars  and  other  suitable  tools,  the  use  of 
explosives  being  prohibUi-d.  The  work 
of  excavating  shall  be  so  conducted  as  to 
prevent  excavated  material  from  coming 
In  contact  with  freshly  deposited  con- 
crete. The  excavated  material  shall  be 
so  deposited  on  the  downstream  side  of 
the  dam  as  not  to  interfere  with  the  work 
of  construction  and  the  subsequent  op<'r- 
ntion  of  the  completed  structure.  The 
surface  of  the  foundation  shall  be  thor- 
oughlv  cleaned  with  brooms  and  water 
jets  to  the  satisfaction  of  the  engineer. 
Paymi'nt  for  the  excavation  and  deposi- 
tion of  such  rock  will  be  made  at  the  unit 
prices   bid    for   Items   2   and    3. 

6:{.  Commencement  of  Ma.sonry  Work. 
— All  seams  In  the  foundation  shall  be 
thoroughly  cleaned  and  grouted,  and  any 
springs  of  ground  water  that  appear  shall 
be  controlled  in  a  manner  approved  by 
the  engineer.  The  excavation  shall  be 
kept  free  from  water,  and  dry  cement 
shall  be  scattered  over  the  surface  of  the 
rock  prior  to  depositing  concrete.  Pay- 
ment for  this  work  shall  be  included  in 
the   unit   prices   bid   for  Item    4. 

64.  Foundation  Pit. — The  elevation  of 
the  water  in  the  foundation  pit  must  be 
kept  at  all  times  under  control,  so  that 
no  water  will  be  in  contact  with  the  con- 
crete until  It  is  at  least  forty-eight  hours 
old  and  no  pressure  must  be  allowed 
against  it  until  it  is  at  least  seven  days 
old. 

65.  Progress  of  Work. — The  dam  shall 
be  carried  up  as  nearly  level  as  practica- 
ble over  its  entire  length  and  as  a  mono- 
lithic structure  up  to  elevation  155.  In 
case  of  any  difference  in  elevation  dur- 
ing construction,  the  work  on  the  down- 
stream face  of  the  dam  shall  never  be 
lower  than  that  toward  the  upstream 
face.  Above  elevation  155  the  work  shall 
progress  in  alternate  sections  separated 
by  expansion  joints,  which  joints  shall  lie 
in  vertical  radial  planes  20  feet  apart, 
measured  along  the  center  line  of  the 
dam  at  the  top,  and  which  shall  continue 
upward  to  the  main  top  of  the  dam  at 
elevation  1S7.  The  alternate  sections 
shall  make  thorough  junction  with  the 
dam  below  and  may  be  built  up  to  any 
height  in  advance  of  intermediate  sec- 
tions. 

66.  Masonry  Above  Elevation  187. — 
The  parapet  wall  shall  be  built  in  alter- 
nate sections  ten  feet  in  length,  the  ends 
of  which  shall  be  coated  with  crude  oil, 
after  which  the  intervening  sections  shall 
be  built  in.  Crude  oil  shall  also  be  em- 
ployed on  the  sides  of  the  railing  posts 
and  at  other  points  where  shown  on 
drawing,   or  as   required   by   the   engineer. 

67.  Resumption  of  Work  After  Flood 
Season. — In  case  the  surface  of  the  con- 
crete upon  resumption  of  work  during 
the  year  1910  shall  ,in  the  engineer's  opin- 
ion, be  too  smooth  to  secure  proper  bond 
with  the  new  work,  the  surface  of  the 
work  shall  be  roughened  and  dry  cement 
shall  be  scattered  over  the  old  surface  be- 
fore new  concrete  is  deposited,  as  may 
be   required   by   the  engineer. 

68.  Twenty-four  Inch  Outlet. — A  24- 
Inch  outlet  shall  be  constructed  near 
creek-bed  elevation,  and  a  standard  gate 
and  cast-iron  pipes  shall  be  placed  in  po- 
siton  therein,  and  from  the  end  of  said 
pipe  an  opening  shall  be  provided 
through  the  dam  as  shown  in  drawings, 
or  as  directed  by  the  engineer.     The  cast- 


iron  pifie,  gate  and  appurtenances  will  be 
furnished  by  the  Tniled  States,  and  the 
handling  and  placing  thereof  will  be  paid 
for    as    r'i'o\-|ded    in    Paragraph    4  5. 

71).  Main  Outlet  Works. — The  main 
outlet  works  shall  be  built  as  shown  on 
drawings.  All  concrete  In  the  gate  tower 
an<l  in  the  walls  of  the  conduit  bilow  the 
(lam  will  be  paid  for  at  the  unit  price 
bid   for  concrete. 

71.  Gates. — All  gates  and  appurte- 
nances shall  be  set  as  shown  on  draw- 
ings, or  as  directed  by  the  engineer.  The 
entire  operating  gear  shall  be  left  In  per- 
fect and  easy  working  condition.  The 
handling  and  setting  of  the  gates  and 
apr)urtenances  will  be  paid  for  as  pro- 
vided   in    Paragraph    45. 

72.  Anchor  Bolts. — All  anchor  bolts 
shall  be  set  as  shown  in  drawing,  or  as 
directed  by  the  engineer.  They  will  be 
furnished  by  the  United  States  and  the 
handling  and  setting  thereof  will  be  paid 
for  as  provided   in    Paragraph   45. 

SPILLWAY      AND      DIKKS. 

75.  Preparation  of  Spillway  Founda- 
tion.— At  all  points  where  concrete  is  to 
be  deposited  all  earth  overlying  bedrock 
shall  be  removed.  The  material  shall  be 
wasted  in  the  vicinity  of  the  excavation 
and  in  accordance  with  instructions 
given  by  the  enginer.  Trenches  and  all 
seamy  and  rotten  rock  shall  be  excavated 
and  the  excavated  material  shall  be  de- 
posited in  accordance  with  instructions 
given  by  the  engineer.  The  surface  of 
the  rock  shall  be  thoroughly  cleaned  and 
wet  to  the  satisfaction  of  the  engineer 
before   any   concrete    is   deposited. 

76.  Spillway  Masonry. — The  masonry 
in  the  spillway  shall  consist  of  concrete 
with  embedded  sandstone  blocks,  as  speci- 
fied in  paragraphs  47  to  58,  and  will  be 
paid  for  at  the  unit  price  bid  for  Item 
7.  No  concrete  shall  be  deposited  in  the 
spillway  during  the  period  from  April  to 
September,    inclusive. 

77.  Trenches  for  Dikes. 

78.  Dike    embankments. 

79.  Pitching. 


Cost  of  Street  Cleaning. 

The  city  of  Eureka  put  in  about  15,000 
square  yards  of  brick  paving  a  year  ago 
and  is  now  confronted  with  the  problem 
of  keeping  it  clean.  Please  advise  us 
whether  for  this  amount  it  would  be  worth 
while  to  purchase  a  sweeping  machine,  or 
would  it  be  more  economical  to  do  the 
work  bv  hand?  About  what  will  the  rela- 
tive costs  of  hand  and  machine  .sweeping 
be?  RICHAPvD    DICKINSON'. 

Mayor.   Eureka.   III. 

It  would  doubtless  be  less  expensive  to 
clean  this  area  of  street  by  hand,  unless 
a  team  used  for  some  other  purpose  can 
be  utilized  for  the  short  time  necessary  to 
sweep  the  street,  or  it  is  thought  advisa- 
ble to  sweep  the  street  every  day.  In  that 
case  the  same  man  and  team  could  be 
utilized  for  picking  up  the  sweepings  from 
the  gutters  and  the  man  could  put  in  any 
idle  time  in  picking  up  horse  droppings 
where  teams  are  most  numerous.  The 
mile  or  less  of  street  would  thus  be  kept 
perfectly  clean  at  the  cost  for  apparatus 
of  a  sweeper,  a  wagon  for  removing 
sweepings  and  the  nece.ssary  hand  scraper 
and  shovel  for  the  grutter  work  and  picking 
up  droppings,  and  a  cost  for  operation  of 
one  man  and  team.  If  the  city  owns  the 
whole  outfit  the  cost  would  be,  say.  $3  a 
day.     Including     an     allowance    for    new 
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brooms,  repairs,  etc.  Or  the  estimate  can 
be  made  on  the  cost  of  hiring  a  man  with 
his  team  by  the  day  and  buying  or  filling 
two  or  three  brooms  during  the  season, 
and  new  scrapers  and  shovels  each  year. 
Names  of  makers  of  sweepers,  scrapers, 
dump  wagons,  etc.,  will  be  found  in  the 
"Business  Directory"  printed  in  each  num- 
ber of  Municipal  Engineering  under  the 
headings,  "Dump  Boxes,"  "Dump  Carts," 
"Dump  Wagons,"  "Street  Cleaners'  Carts," 
"Street  Scrapers,"  "Sweepers,"  "Wheel 
Barrows." 

It  would  require  two  men,  each  with 
hand  scraper  and  broom  and  two-wheeled 
cart,  to  keep  15,000  square  yards  of  pave- 
ment clean,  and  it  would  keep  them  busy 
unless  the  sweepings  were  carried  away  by 
someone  else.  The  cost  in  this  case  for 
apparatus  would  be  the  two  street  clean- 
ers' carts,  the  scrapers  and  brooms,  and 
the  cost  for  operation  would  be  the  wages 
of  the  two  men,  four  to  six  hand  street 
brooms  a  season  and,  say,  two  scrapers. 

The  maintenance  and  repair  bills  should 
be  very  small,  so  that  the  reative  cost  can 
be  determined  from  the  comparison  of  cost 
of  man  and  team  and  of  two  men.  The 
outfit  for  hand  cleaning  would  not  cost  as 
much  as  that  for  machine  cleaning. 

In  the  March  number  of  Municipal  En- 
gineering, vol.  xxxviii,  p.  19.3,  will  be 
found  some  figures  of  cost  of  street  clean- 
ing. 


Compensation  for  Street  Railway  Franchises. 

We  will  shortly  submit  to  the  voters  of 
this  city  a  proposition  to  amend  the  street 
railway  franchises,  providing  for  the  street 
railways  to  pay  into  the  city  treasury  a 
certain  percentage  of  their  gross  earnings 
for  the  privileges  they  enjoy  from  the  use 
and   occupancy   of  the  streets. 

As  the  corporations  and  their  friends 
will  naturally  unite  to  fight  us,  I  would 
appreciate  any  statistics  or  information 
that  you  may  be  able  to  send  me  that  will 
assist  in  presenting  arguments  on  the  sub- 
ject to  the  voters.  I  would  like  statistics 
and  information  concerning  the  cities  that 
are  now  operating  under  .such  public  util- 
ity regulations,  showing  the  gross  earn- 
ings of  the  corporations  anri  the  amount 
and  percentage  of  revenue  derived  there- 
from by  the  cities. 

Percival  E.  Woods, 
Supt.  Dept.  Finance,  Ways  and  Means,  ■ 
San  Diego,  Cal. 

The  publications  of  the  U.  S.  Census 
Department  give  the  fullest  information  en 
this  subject.  The  special  report  on 
"Street  and  Electric  Railways,  1902," 
gives  some  information  as  to  methods  of 
regulating  fares  and  compensation  for 
franchises.  Statement  of  the  requirements 
in  each  city,  taken  from  this  report,  will 
be  found  in  Municipal  Engineering,  vol. 
xxx,  p.  276.  In  some  cities  the  rates  for 
fare  are  reduced  as  the  profits  of  the  busi- 
ness increase,  in  others  payments  to  the 
city  treasury  are  required  which  may  be 
constant  or  may  be  increased  by  definite 
amounts  at  definite  times,  or  may  be  a  def- 
inite percentage  of  the  gross  receipts, 
which  again  may  increase  or  decrease  as 


time  passes  or  as  the  total  amount  of  gross 
receipts  increases.  There  are  also  the  reg- 
ular taxes,  which  may  be  imposed  without 
reference  to  compensation  for  franchise  or 
reduction  in  fares,  or  may  be  included 
therein.  The  compensation  may  also  take 
the  form  of  car  licenses.  Thus  all  the 
common  methods  of  raising  revenue  em- 
ployed by  a  municipality  are  applied  to 
street  railway  companies  either  singly  or 
in  any  combination,  and  also  the  reduction 
in  fares. 

Car  licenses  are  collected  in  many  cities, 
particularly  in  the  South.  A  few  cities 
charge  licenses  by  the  length  of  car.  Some 
charge  for  all  cars  owned  and  others  on 
the  average  daily  number  in  use.  Some 
Pennsylvania  cities  charge  per  pole  in- 
stead of  per  car,  thus  reducing  the  ten- 
dency of  the  operating  company  to  keep 
down  the  number  of  cars. 

Nearly  all  cities  require  the  companies 
to  pave  between  rails  and  tracks  and  for 
three-fourths  to  two  feet  outside.  The 
companies  are  sometimes  required  to  keep 
their  tracks  clean  and  even  sprinkled  or 
the  city  does  the  work  and  assesses 
against  the  company  its  share  of  the  cost 
of  the  whole  street.  A  few  of  the  smaller 
towns  require  the  company  to  furnish  free 
street  lights,  especially  at  the  streets 
crossing  the  street  railroad  lines. 

The  commonest  form  of  compensation 
for  franchise  is  a  percentage  of  gross  re- 
ceipts. Most  municipalities  using  this  plan 
net  less  than  3  per  cent,  after  the  ordinary 
taxes  are  allowed  for. 

The  U.  S.  Census  Bureau's  "Statistics 
of  Cities  Having  a  Population  of  over 
.30.000  for  1906"  and  for  1907  give  the  re- 
ceipts from  taxes,  licenses  and  direct  pay- 
ments for  public  service  privileges  for 
many  cities.  An  article  on  anothe^r  page 
of  this  number  of  Municipal  Engineer- 
ing, "Percentages  of  Receipts  as  Com- 
pensation for  Street  Railway  Franchises," 
gives  a  collection  of  information  on  the 
particular   question   asked. 


Cost    Keeping    for    Engineers. 

We  should  be  very  glad  to  have  you  ad- 
vise us  where  we  may  secure  a  good  book 
on  a  system  of  "cost  keeping"  for  an  en- 
gineering firm.  We  know  of  a  number 
of  good  works  of  this  kind  on  cost  keep- 
ing for  contractors  and  general  work,  but 
have  been  unable  to  find  anything  that 
meets  the  requirements  for  a  firm  doing 
a  general  engineering  business.  Thank- 
ing you  for  any  favors  in  this  regard,  we 
are  .  P.  G.  C,  ,  S.  D. 

Can  our  readers  refer  us  to  such  a  book 
or  article?  A  good  book  on  the  principles 
of  cost  keeping,  such  as  Millener's  "Cost 
Accounting"  or  possibly  Gillette  and 
Dana's  "Cost  Keeping  and  Management 
Engineering,"  or  an  article  such  as 
Moore's  "Cost  Keeping  on  Municipal  Con- 
tract Work"  in  Municipal  Engineering, 
vol.  xxxvi,  p.  1,  gives  the  principles  upon 
which  to  base  an  accounting  system.  The 
details  must  be  worked  out  for  the  par- 
ticular  business. 


THE  QUESTION  DEPARTMENT. 
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Tlio  first  thiiiy  to  dcttrinlne  Is  tlie 
amount  of  detail  doslrod.  This  must  be 
limited  by  tlie  ability  of  subordinates  to 
distribute  their  time  and  supplies  used 
over  the  various  items  and  by  the  cost  of 
keeping  tlie  records.  It  is  not  difflcult 
to  devise  a  system  of  cost  iteeping  which 
will  be  more  expensive  than  Is  necessary, 
or  that  will  have  a  cost  out  of  all  pro- 
portion to  Us  usefulness.  It  Is  easiest  to 
begin  a  system  on  broad  lines  with  few 
items  and  then  to  differentiate  these  items 
as  experience  shows  the  desirability  of 
such  a  course. 

One  with  a  strong  tendency  toward  sys- 
tem can  often  work  out  a  more  satis- 
factory system  in  his  own  office  than  can 
be  worked  out  by  an  expert  in  office  sys- 
tems who  tries  to  make  a  macliine  which 
will  from  the  beginning  show  all  pos- 
sible details  and  thus  overloads  his  sys- 
tem and  thereby  throws  it   into  disrepute. 

Suggestions  as  such  systems  as  may 
have  been  worked  out  by  our  readers  are 
solicited  for  publication  as  aids  to  other 
engineers. 


Speelflcations    for    Creosote     Oil. 

I  am  enclosing  a  portion  of  my  wood 
block  specifications  pertaining  to  the  oil 
with  which  the  blocks  are  treated  and  will 
appreciate  it  very  much  if  you  will  give 
me   vour  opinion  on  the  following  points : 

1."  Will  a  minute  trace  of  free  carbon 
affect  the  quality  of  the  oil,  and  will  it  in- 
terfere with  the  block  being  thoroughly 
permeated  with  the  oil? 

2.  When  the  oil  is  dissolved  in  bensol 
will  a  small  quantity  of  suspended  matter 
affect  the  thorough  penetration  of  the 
wood  ? 

."?.  Would  you  advise  a  change  in  the 
specifications  to  allow  a  small  quantity 
of  free  carbon  and  suspended  matter  when 
dissolved  in  bensol.  or  let  the  specifica- 
tions remain  as  they  are? 

4.  Is  it  possible  to  produce  a  heavy  oil 
without   a   trace   of   carbon? 

S.,   Chief  Engineer. 

It  seems  to  me  that  the  specifications 
for  oil  with  which  to  treat  creosoted  wood 
paving  blocks  adopted  at  the  Chicago  con- 
vention of  city"  paving  officials  make  a 
wide  departure  from  the  former  practice, 
and  I  would  like  to  know  how  they  really 
differ  from  previous  standard  specifica- 
tions. SURSCRIBER,   ,    Ind. 

Specifications  for  creosote  oil  have  been 
changed  frequently  since  the  treated  wood 
block  paving  industry  began  in  this  coun- 
try some  twelve  or  fifteen  years   ago. 

Previous  to  that  time  the  use  of  creosote 
was  mainly  as  a  preservative  and  oils 
were  selected  with  this  quality  in  view, 
permanence  requiring  also  oils  which 
would  be  as  slightly  volatile  as  possible 
and  sometimes  as  nearly  insoluble  in 
water  as  possible.  It  was  seldom  required 
that  the  timber  be  filled  full  of  the  preserv- 
ative and  therefore  the  specifications  re- 
garding free  carbon  and  other  insoluble 
matter  were  rather  to  determine  the  qual- 
ity of  the  oil  than  to  take  account  of  the 
treatment  of  the  blocks  with  the  oil. 

But  when  the  wooden  block  paving  be- 
gan it  was  soon  found  that  the  oil  must 
not  only  be  preservative  of  the  wood,  but 


it  must  lie  iinn-volatlle  and  insoluble  in 
water,  and  must  fill  the  pores  of  the  block 
completely  in  order  to  produce  the  full 
effect  retiuired  for  a  perfect  pavement. 
Free  carbon  cannot  enter  the  pores  of  the 
wood  except  very  imiii-rfectly,  and  by  stop- 
jiing  the  pores  may  prevent  the  entrance 
of  the  oil.  The  same  is  true  of  any  other 
insoluble  matter  and  even  of  crude  tar. 
Attempts  have  been  made  to  prevent  the 
solution  of  oil  in  water  and  Its  volatiliza- 
tion by  closing  the  pores  at  least  near  the 
surface  with  some  insoluble,  non-volatile 
substance  so  that  water  and  air  cannot 
reach  the  oil  within,  even  if  it  does  not 
completely  fill  the  pores  within  the  block. 
Those  substances  are  difficult  to  force  into 
the  block  and  the  proportion  used  has  de- 
clined as  experience  has  sliown  that  a  less 
quantity  produces  a  better  result.  The 
latest  specifications  practically  ignore 
these  admixtures  and  depend  mainly  upon 
the  oil  to  be  injected.  It  is  evidently  more 
necessary  to  keep  the  proportion  of  free 
carbon,  insoluble  substances  and  tarry 
substances  down  in  oils  intended  for  treat- 
ing paving  blocks  than  in  purely  preserv'a- 
tive  treatments. 

The  above  questions  may  perhaps  be 
best  answered,  though  not  with  perfect 
definition,  by  showing  what  the  tendency 
has  been  in  the  changes  of  specifications 
which  have  taken  place,  and  the  following 
have  been  taken  as  probably  typical  cases, 
though  they  do  not  give  all  the  variations 
nor  all  the  steps  in  the  variations  in  par- 
ticular cases. 

Circular  112  of  the  Forest  Service,  U.  S. 
Department  of  Agriculture,  gives  standard 
methods  of  analysis  and  grading  of  creo- 
sotes for  preservative  purposes.  The  Bu- 
reau of  Forestry  in  1903  urged  the  gen- 
eral adoption  of  the  following  as  indicat- 
ing a  high-grade  oil  by  the  best  European 
standards : 

1.  The  tar  oil  must  be  clear,  i.  e.,  there 
must  be  no  substances  in  suspension  as 
tested  by  a  drop  of  oil  on  filter  paper. 

2.  The  specific  gravity  must  be  about 
1.04  to  1.10  at  20  degrees  C.  The  boiling 
points  must  be  as  follows:  Up  to  150  deg. 
C.  nothing  must  come  off ;  up  to  200  C. 
not  more  than  10  per  cent ;  up  to  235  C. 
not  more  than  2  5  per  cent.,  and  up  to 
355  C.  at  least  90  per  cent,  must  come  off. 

3.  The  oil  must  be  soluble  in  benzine  or 
absolute  alcohol. 

Specific  gravitv  of  oils  solid  at  20  deg. 
C.  should  be  taken  at  2  degrees  above  their 
melting  point  and  reduced  to  20  deg.  The 
presence  of  0.5  per  cent,  of  insoluble  mat- 
ter, which  is  probably  free  carbon,  should 
not  cause  rejection  of  the  oil. 

More  detailed  specifications  for  various 
grades  of  oil  are  derived  from  the  tables, 
diagrams  and  text  in  Circular  Xo.  112. 

An  excellent  paper  by  Capt.  John  C. 
Oakes,  printed  by  the  U.  S.  Engineer  Bu- 
reau, discusses  the  whole  question,  quot- 
ing the  above  named  circular  and  others, 
and  gives  the   following  specification  : 

Oil  should  be  of  the  best  English  coal- 
tar  creosote  oil  or  its  equal  without  ad- 
mixture of  other  oils  or  substances  not 
derived  from  the  distillation  of  coal  tar. 
The   relative   gravity   at   60   deg.    C.   com- 
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pared  to  water  at  the  same  temperature 
should  be  not  less  than  1.04.  It  should 
contain  not  more  than  3  per  cent,  water, 
the  percentage  to  be  compensated  for  in 
computing  amount  of  oil  to  be  injected  ; 
not  more  than  5  per  cent,  should  distill 
below  210  deg.  and  not  more  than  25  per 
cent,  below  235  deg.  C,  using  methods  of 
Circular  112.  Not  more  than  5  per  cent, 
tar  acids  should  be  allowed  in  oil. 

Capt.  Oakes  recommends  60  deg.  C.  as 
temperature  of  specific  gravity  determina- 
tion, but  allows  determinations  at  other 
temperatures,  with  change  of  0.0008  per 
degree  C,  or  0.00044  per  degree  F.,  to  re- 
duce to  the  standard.  An  oil  with  spe- 
cific gravity  above  1.07  is  considered  sus- 
picious, for  unless  it  is  almost  wholly  lack- 
ing in  the  low-boiling  fractions  it  may 
have  hard  pitch  or  undistilled  coal  tar 
mixed  with   it. 

The  methods  of  analyzing  creosote 
adopted  by  the  American  Railway  Engi- 
neering and  Maintenance  of  "VVay  Assi- 
ciation  given  in  Bulletin  No.  65  of  the 
association  (50  cents)  have  been  made  the 
standards  for  paving  blocks  also  by  the 
organization  for  standardizing  paving 
specifications.  This  bulletin  does  not  give 
specifications,  simpl.v'  methods  of  analysis 
and  forms  for  specifications. 

The  Atchison,  Topeka  &  Santa  Fe  R.  R. 
uses  the  above  form  of  specifications,  fixes 
a  range  of  specific  gravity  between  1.00 
and  1.10  at  60  deg.  F.,  requires  the  oil 
to  be  perfectly  liquid  at  100  deg.  F.  and 
to  remain  so  on  cooling  down  to  90  deg. 
F.  ;  changes  the  boiling  test  to  not  more 
than  30  per  cent,  distilling  over  between 
210  and  235  deg.  C.  and  at  least  90  per 
cent,  below  355  C. 

The  Prussian  state  railway  administra- 
tion requires  for  treating  railway  ties  a 
tar  oil  containing  not  more  than  1  per 
cent,  that  boils  below  125  deg.  C.  The 
boiling  point  of  the  whole  must  be  be- 
tween 150  and  400  C.  and  not  more  than 
25  per  cent,  must  become  volatile  below 
235  C.  At  least  20  to  25  per  cent,  must 
be  acids  dissolving  in  caustic  soda  lye  of 
1.15  specific  gravity.  At  15  deg.  C.  the 
tar  oil  must  be  completely  fluid  and  as  free 
as  possible  from  napthaline,  so  that  when 
distilled  in  glass  vessels  in  groups  of  50 
dog.  each  it  shall  give  off  not  more  than 
5  per  cent,  of  naphthaline.  The  specific 
gravity  at  15  deg.  C.  must  lie  between 
1.020  and  1.055. 

It  should  be  remembered  that  the  above 
specifications  pay  no  attention  to  the  use 
to  which  the  timber  is  put,  while  those 
which  follow  are  prepared  for  application 
to  paving  blocks. 

In  1909  J.  N.  Hazlehurst,  C.  E.,  pre- 
sented a  paper,  which  will  be  found  in 
Municipal  Engineering,  vol.  xxxvii,  p. 
379,  in  which  he  states  that  he  started 
with  a  specification  of  "a  heavy  creosote 
product  with  specific  gravity  not  less  than 
1.12  at  68  deg.  F.,  not  more  than  40  per 
cent,  to  distill  below  600  deg.  F.,  and  the 
specific  gravity  of  the  residue  to  be  not 
less  than  1.15,  the  oil  to  be  devoid  of  car- 


bon and  absolutely  soluble  in  bensol.  On 
account  of  objections  by  bidders  he  in- 
vestigated the  subject  through  chemists 
and  engineers  and  seems  to  have  con- 
cluded that  oil  of  this  description  is 
monopolized,  and  quotes  chemists  to  the 
effect  that  by  the  very  nature  of  creosote 
oil  the  specifications  cannot  be  filled  to 
the  letter,  as  the  temperature  of  distilla- 
tion will  split  some  of  the  higher  hydro- 
carbons, making  more  or  less  carbon  de- 
posit and  more  or  less  insolubility  in  ben- 
sol, or  the  oil  will  be  mixed  with  tar,  as 
much  as  10  per  cent,  being  frequently 
used,  and  the  tar  and  some  of  the  oil  will 
not  be  dissolved  in  bensol.  As  a  conse- 
quence Mr.  Hazlehurst  offers  the  follow- 
ing: 

The  oil  shall  be  a  pure  coal  tar  product 
completely  liquid  at  68  deg.  F.,  and  show- 
ing no  deposit  at  this  temperature.  Its 
specific  gravity  shall  be  at  least  1.12  and 
the  oil  at  68  F.  shall  not  contain  an  ex- 
cess of  2  1-2  per  cent,  of  matter  insoluble 
in  bensol.  With  the  thermometer  sus- 
pended above  the  oil  not  more  than  40  per 
cent,  shall  distill  below  600  deg.  F. 

The  W'yckoff  Pipe  and  Creosoting  Com- 
pany in  1908  published  a  specification 
which  they  considered  to  represent  the  best 
practice  in  this  country  and  in  Europe.  It 
requires  the  creosote  to  be  a  dead  oil  of 
coal  tar  containing  not  more  than  3  per 
cent,  of  water  and  only  traces  of  acetic 
acid  and  acetates.  Its  specific  gravity  at 
100  deg.  F.  (38  C.)  to  be  between  1.03 
and  1.10.  To  leave  only  a  trace  of  resi- 
due on  the  filter  paper  when  filtered  be- 
tween 60  and  77  deg.  F.  To  contain  about 
2  5  per  cent,  of  crystallizable  naphthalene 
and  at  least  15  per  cent,  anthracene  oils 
and  at  least  95  per  cent,  to  be  soluble  in 
carbon  bisulphide  and  in  absolute  alcohol. 

The  specification  for  treating  blocks  with 
creosote  and  resin  used  in  1900  provided 
for  a  mixture  of  38  per  cent,  of  dead  oil 
of  coal  tar,  2  per  cent,  of  formaldehyde, 
60  per  cent,  of  melted  resin,  the  specific 
gravity  of  the  resulting  -mixture  at  300 
deg.  F.  being  1.068,  when  it  is  perfectly 
fluid.  In  1904  this  had  changed  to  50  per 
cent,  each  of  creosote  and  resin,  and  in 
1906  to  75  per  cent,  creosote  and  25  per 
cent,  resin,  according  to  New  York  prac- 
tice. 

S.  Whinery  in  his  "Specifications  for 
Street  Roadway  Pavements"  (50  cents), 
published  in  1907,  gives  the  following 
specification  : 

The  oil  used  for  preservative  treatment, 
commercially  known  as  creosote  oil,  shall 
be  dead  oil  of  coal  tar  without  adultera- 
tion. Oil  known  to  the  trade  as  "wood 
creosote  oil"  will  not  be  accepted.  The 
dead  oil  of  coal  tar  shall  not  contain  more 
than  1.5  per  cent,  of  water,  nor  more  than 
5  per  cent,  of  tarry  matter.  Its  specific 
gravity  at  60  deg.  F.  shall  not  be  below 
1.02  nor  above  1.07.  Subjected  to  dis- 
tillation, no  part  of  it  shall  be  volatile  at 
a  temperature  of  300  deg.  F.,  and  it  shall 
•  not  lose  by  evaporation  more  than  2  0  per 
cent,  in  weight  when  maintained  at  a  tem- 
perature of  4  00  deg.  F.  for  4  hours.  AVith 
increased    temperature    it    shall    yield    not 
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less  tlinn  45  p^r  pent,  nm-  more  than  .'>'> 
per  fi-nt.  of  nnplitlialiiio.  The  residue, 
after  exposure  In  a  shallow  Jlsli  to  a  ti-ni- 
peratun-  of  tj.'.o  ihn.  K.  for  3  hours,  shall 
not  exceed  10  per  eent.  of  tlu-  original 
weight.  The  oil,  freed  from  water,  shall 
be  wholl.v  soluble  In  carbon  dlsulphldr. 
Special  preservative  processes  Involving 
the  use  of  resin,  pitch  or  other  substanees 
admixed  with  creosote  oil  may  be  used, 
provided  that  the  treated  wood  shall  con- 
tain not  less  than  10  pounds  of  creosote 
oil  per  cubic  foot  of  wood  and  provided 
further  that  the  substances  thus  mixed 
with  the  creosote  oil  shall  not,  in  the 
judgment  of  the  engineer,  be  in  them- 
selves deleterious  and  shall  not  in  an.v 
way  neutralize  the  value  and  preservative 
properties  of  creosote  oil. 

Following  c'lre  some  city  specifications, 
showing  the  variations  In  different  cities 
and  the  variations  in  the  same  city  at  dif- 
ferent  times: 

The  Chicago  specification  prior  to  the 
convention  above  referred  to  retiuired  the 
creosote  oil  to  be  a  pure  coal  tar  product, 
free  from  any  adulteration  or  containing 
no  petroleum  nor  more  than  5  per  cent,  of 
matter  insoluble  in  benzine.  Oil  obtained 
or  partly  obtained  from  water  gas  tar  or 
oil  tar  would  not  be  accepted.  The  spe- 
cific gravity  to  be  at  least  1.1  at  25  deg. 
C.  Evaporation  to  be  zero  up  to  150  deg. 
C,  not  more  than  5  per  cent,  to  210  deg., 
not  more  than  15  per  cent,  to  235  deg., 
not  more  than  40  per  cent,  to  315  deg.  C. 

The  Cincinnati  specifications  in  1909 
provided  the  following: 

The  oil  shall  be  a  "heavy  or  dead  oil  of 
coal  tar,"  which  must  be  free  from  adul- 
terations, and  must  be  obtained  wholly 
and  entirely  from  coal  tar,  and  must  not 
contain  any  oil  derived  from  water  gas 
tar,  oil  gas  tar  or  other  tars.  The  specific 
gravity  at  60  deg.  F.  (20  C.)  shall  not  be 
less  than  1.10.  The  oil  shall  be  free  from 
carbon  and  shall  contain  not  more  than 
2.5  per  cent,  of  matter  in  suspension.  \\'hen 
distilled  in  a  retort  with  the  thermometer 
suspended  not  less  than  1  inch  above  the 
oil  it  shall  lose  not  more  than  35  per  cent. 
up  to  315  deg.  C. 

Indianapolis  specifications  have  been 
changed  from  time  to  time  as  the  indus- 
try has  developed.  It  will  be  rem<'ml>ered 
that  this  city  began  the  use  of  modern 
wood  block  pavements  first  of  any  Ameri- 
can city  and  the  early  specifications  re- 
quired no  treatment  or  simple  dipping. 
The  1904  specification  was  as  follows: 

The  oil  which  has  heretofore  been  desig- 
nated as  heavy  creosote  oil  shall  be  un- 
derstood to  be  an  oil  obtained  from  the 
distillation  of  coal  tar.  This  heavy  creo- 
sote oil  shall  be  kreodone  oil  of  a  stand- 
ard as  shown  by  test  heretofore  made  in 
the  office  of  the  city  civil  engineer  and  on 
file  in  said  office,  or  a  heavy  creosote  oil. 
Both  said  oils,  whether  kreodone  oil  other 
creosote  oil,  must  comply  with  the  follow- 
ing conditions : 

1.  It  shall  be  completely  liquid  at  a 
temperature  of  70  deg.  F.  or  21  C.  and  ex- 
hibit no  signs  of  any  deposit  or  cooling 
down   to  a   temperature  of  65   F.  or   IS   C. 

2.  It  shall  yield  a  total  of  at  least  6 
per  cent,  of  tar  acids  when  tested  in  ac- 
cordance with   the  instructions  annexed. 


3.  It  shall  contain  at  least  50  per  cent, 
of  constituents  that  do  not  di.stlll  at  600 
F.  (31t;  C.)  nor  more  than  60  per  cent.; 
nor  shall  more  than  10  per  cent,  distill  be- 
low 400  F.  when  tested  In  accordance 
with  instructions  anntxfd.  It  shall  have  a 
-specific  gravity  of  1.040  to  1.075,  water  be- 
ing 1. 

5.  The  creosote  oil  shall  contain  not 
less  than  15  per  cent,  of  naphthalene  nor 
more  than  25  per  cent,  when  tested  In  ac- 
cordance  with   the   Instructions  annix<'d. 

C.  The  residue  from  distillation  of  100 
c.  c.  of  the  oil  shall  not  have  more  than 
10  per  cent,  of  carbonaceous  or  bitumin- 
ous m.itter  when  tested  In  accordance 
with  the  instructions  annexed,  and  upon 
cooling   shall   show   authracene   crystals. 

The  specifications  of  1906  require  that 
the  "paving  oil"  shall  be  "a  he'avy  creo- 
sote product,"  with  .specific  gravity  of  1.12 
at  68  deg.  F.  ;  reduce  the  distillation  prod- 
uct to  not  more  than  35  per  cent,  passing 
over  at  60O  deg.  F.,  with  no  other  require- 
ment except  that  the  specific  gravity  of 
the  residue  at  600  F.  shall  not  be  less 
than  1.15  :  and  add  the  provision  that  the 
oil  must  be  free  from  free  carbon,  abso- 
lutely .soluble  in  bensol  .so  that  it  will 
readily  penetrate  the  wood. 

The  specifications  for  1910  do  not  fol- 
low those  adopted  at  the  Chicago  conven- 
tion for  standardizing  specifications.  They 
are  as  follows : 

The  creosote  shall  be  derived  from  the 
distillation  of  pure  coal  tar  and  shall  be 
free  from  any  adulteration  whatfi\'er  or  any 
admixture  of  undistilled  tar.  It  shall  be 
free  from  insoluble  or  su.spended  matter, 
and  shall  contain  not  more  than  3  per 
cent,  of  water  by  weight,  and  shall  have 
a  specific  gravity  at  60  deg.  C.  of  not  less 
than  1.04.  The  creosote  shall  have  the  fol- 
lowing fractions :  Up  to  205  deg.  C.  not 
more  than  5  per  cent.  I'p  to  235  deg.  C. 
not  more  than  40  per.  cent,  nor  less  than 
5  per  cent.  Up  to  250  deg.  C.  not  more 
than  50  per  cent.,  nor  less  than  15  per 
cent.  Up  to  295  deg.  C.  not  miire  than  65 
per  cent.,  nor  less  than  30  per  cent.  At 
355  deg.  C.  the  residue  must  be  soft. 

The  Mobile.  Ala.,  specification  for  1909 
is  the  same  as  the  Indianapolis  specifica- 
tion of  1906  above.  That  for  1910  has 
been  changed. 

In  Brooklyn  prior  to  1906  the  specifi- 
cations provided  for  a  mixture  of  50  per 
cent,  creosote  and  50  percent,  resin, 
requiring  treated  blocks  to  be  of  cer- 
tain quality  rather  than  the  materials 
with  which  they  were  treated.  In  1906 
the  specifications  were  changed  requiring 
an  antiseptic  and  waterproof  mixture  of 
75  per  cent,  creosote  or  heavy  oil  of  coal 
tar  and  25  per  cent,  resin.  The  creosote 
oil  was  required  to  have  a  specific  gravity 
not  less  than  1.12  at  68  deg.  F.  (20  C). 
to  lose  not  more  than  35  per  cent,  up  to 
315  deg.  C.  and  not  more  than  50  per 
cent,  up  to  370  deg.  :  to  be  free  from  adul- 
teration, not  mixed  with  or  contain  any 
foreign  material.  Oil  completely  extracted 
from  fine  turnings  from  a  treated  block 
with  ether  or  carbon  bisulphide  was  re- 
quired to  be  distilled,  the  part  coming  off 
below  120  deg.  C.  to  be  collected  sepa- 
rately   and    the    oil    obtained    by    distilling 
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izp  to  370  deg.  to  fill  the  above  specifica- 
tion. 

Boston  required  creosote  oil  to  have  a 
specific  gravity  of  1.12,  and  Minneapolis 
of  1.09. 

A  Manhattan  specification  of  1909  re- 
quires the  specific  gravity  to  be  1.12  at 
38  deg.  C.  and  the  distillate  between  255 
and  315  deg.  C.  to  have  a  specific  gravity 
of  1.02  at  60  deg.  C,  the  oil  to  lose  not 
more  than   35  per  cent,  up  to  315   deg. 

The  fvill  specifications  adopted  by  the 
Organization  for  Standardizing  Paving 
Specifications  in  February,  1910,  will  be 
found  in  Municipal  Engineering,  vol. 
xxxviii,  p.  247.  In  brief  they  require  spe- 
cific gravity  at  least  1.10  at  38  deg.  C.  ; 
not  more  than  3  per  cent,  insoluble  with 
bensol  and  chloroform,  not  to  exceed  2  per 
cent,  distillate  up  to  150  deg.  C.  and  35 
per  cent,  up  to  315  C. 

It  will  be  noted  that  all  the  above  speci- 
fications except  those  of  cities,  when  re- 
duced to  the  temperature  of  38  deg.  C.  to 
compare  with  the  last  one,  give  a  mini- 
mum specific  gravity  of  1.00  to  1.06  and  a 
maximum  of  1.05  to  1.10,  omitting  the 
Prussian  figures.  It  will  also  be  noted 
that  the  city  specifications,  with  one  or 
two  exceptions,  fix  the  minimum  at  1.085 
to  1.12  and,  again  with  but  one  or  two 
exceptions,  fix  no  maximum.  The  Man- 
hattan specification  also  provides  that  the 
specific  gravity  of  the  distillate  between 
255  and  315  deg.  C.  shall  be  not  less  than 
1.00    (when  reduced  to  38   deg.   C). 

The  requirements  for  specific  gravity  are 
given  in  the  following  table,  one  column 
reducing  them  to  the  standard  of  38  deg. 
C.    (100    deg.    F.)  : 


permits  10  per  cent,  distillate  at  200  ; 
Indianapolis,  1910,  10  per  cent,  at  205  ; 
1904,  10  per  cent.;  Whinery,  20  per  cent, 
at  205  ;  Oakes  and  Chicago,  5  per  cent, 
at  210. 

Up  to  235  deg.  C.  the  Forest  Service, 
Oakes  and  the  Prussian  railways  permit 
25  per  cent,  distillate;  Chicago,  15  per 
cent.,  and  Indianapolis,  1910,  5  to  40  per 
cent.  The  A.,  T.  &  S.  F.  Ry.  requires  30 
per  cent,  distillate  between  210  and  235 
deg.   C. 

Indianapolis  in  its  new  specification  goes 
into  greater  detail,  prescribing  15  to  50 
per  cent,  of  distillate  at  250  deg.  C.  and 
30  to. 65  per  cent,  at  295. 

Up  to  315  deg.  C.  and  600  deg.  F.  Cin- 
cinnati, Indianapolis,  1906,  Mobile,  Brook- 
lyn, Manhattan  and  the  Standardized  Pav- 
ing Specification  permit  35  per  cent,  dis- 
tillate ;  Prussian  Railways  and  Chicago, 
40  per  cent.,  and  Indianapolis,  1904,  50  to 
60  per  cent. 

At  355  deg.  C.  the  Forest  Service,  A.,  T. 
&  S.  F.  Ry.  and  Whinery  (at  343)  require 
at  least  90  per  cent,  of  distillate,  while 
Brooklyn  required  not  more  than  50  per 
cent,  at  370  deg.  C. 

These  variations  indicate  the  need  for  a 
standard  specification,  for  a  given  oil  will 
not  fit  them  all,  and  what  is  of  high 
class  according  to  one  specification  will  be 
promptly  rejected  by  some  other.  The  only 
specification  which  has  anj'  general  ac- 
ceptance is  that  restricting  the  distillate 
at  315  deg.  or  thereabouts  to  35  or  40  per 
cent.,  eight  of  the  fifteen  specifications 
prescribing  one  or  the  other,  and  a  ninth 
50  to  60  per  cent. 

But  few  of  the  specifications  have  a  pro- 
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,    .,      ,,  Sp.  Gr.  and  Temp. 

Autiiorlty  jjj  Speciflcations 

Forest   Service    1.04  to   1.10     at  20  C 

Oakes     1.04  to   1.07     at  60   C 

A.    T.    &    S.    F.    Ry 1.04  to   1.10      at  60   F 

Prussian    Rys 1.02  to   1.055  at  15  C 

Hazlehurst    1.12  at  68  F 

Wyckoff     1.03  to  1.10     at  100  F 

Whinery    1.02  to   1.07      at  60   F 

Chicago    1.1  at  25   C 

Cincinnati,    1909    1.1  at  20   C 

Indianapolis,    1004 1.04  to   1.075 

Indianapolis,    1906     1.12  at  68   F 

Indianapolis,    1910    1.04  at  60  C 

Mobile,    1909 1.12  at  68   F 

Brooklyn,    1906    1.12  at  20   C 

Manhattan,    1909     1.12  at  38   C 

Boston    1.12 

Minneapolis    1.09 

Org.    for   Stand.    Pav.    Spec 1.10  at  38   C 


Sp.  Gr 

.  at 

3S  deg. 

,  C. 

1.025  to 

1.085 

1.06     to 

1.09 

1.02     to 

1.08 

1.00     to 

1.035 

1.105 

1.03     to 

1.10 

1.00     to 

1.05 

1.09 

1.085 

1.105 

1.057 

1.105 

1.105 

1.12 

1.10 


There  is  great  variation  in  the  specifica- 
tions for  proportions  of  distillate  at  vari- 
ous temperatures. 

Up  to  150  deg.  C.  the  Forest  Service, 
Whinery  and  Chicago  permit  no  distillate 
and  the  new  specification  not  to  exceed  2 
per  cent.,  the  others  making  no  require- 
ment, and  the  Prussian  railways  1  per 
cent,   at   125   deg.   C. 

Up   to    210    deg.    C.    the    Forest    Service 


vision  about  free  carbon  or  suspended  mat- 
ter. 

Cincinnati,  Indianapolis,  1906,  and  Mo- 
bile have  the  requirement  of  no  free  car- 
bon ;  Indianapolis,  1910,  of  no  matter  in- 
soluble or  in  suspension ;  but  Cincinnati 
allows  not  to  exceed  2.5  per  cent,  of  mat- 
ter in  suspension. 

The  others  vary  in  percentage  of  insol- 
uble,   Whinery    allowing     5     per    cent,     of 
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tarry  mattiT.  Imt  roqiiiiiiiK  nil  to  be  sol- 
uble In  carbon  dlsulphiilt- ;  the  Forest  Serv- 
ice. 0.5  per  cent.  ;  Hazlehurst.  2.5  ;  the  Or- 
ganization for  Standardizing  Paving  Speci- 
fications, 3  ;  \\'yckofC  and  Chicago,  5,  and 
Indianapolis,  10  per  ci-nt.  of  Insoluble 
matter.  The  others  in  this  list  do  not 
mention   siisjiended   matter. 

The  solvents  used  are  benzine  or  bensol, 
carbon  dlsulphlde,  absolute  alcohol  and 
chloroform. 

Most  of  the  specifications  provide  that 
the  oil  shall  be  a  coal  tar  product,  the 
most  specilic  that  It  shall  be  obtained 
from  the  distillation  of  coal  tar,  and  some 
that  It  sliall  not  be  adulterated  with  any 
other  material,  or  shall  not  be  mixed  with 
coal  tar  itself,  and  the  proposed  standard 
specification  provides  that  it  shall  be  a 
coal  tar  product,  but  leaves  the  matter 
open  to  the  admixture'  of  coal  tar  if  the 
other  specifications  can  be  met. 

Indianapolis  has  met  these  difficulties  to 
some  extent  by  reducing  the  specific  grav- 
ity somewhat,  increasing  the  definiteness 
of  the  distillation  specification  and  defi- 
nitely proviiling  that  there  shall  be  no 
admixture  of  coal  tar. 


The    Commission    Form    of    Oo%'erniiipiit    and 
the   Indinnapolis   Cliarler. 

Our  students  are  debating  the  commis- 
sion firm  of  government  pro  and  con.  We 
have  been  informed  that  the  city  govern- 
ment of  Indianapolis  has  some  peculiari- 
ties worth  studying  in  this  connection.  I 
shall  be  gr(at!y  obliged  if  you  will  point 
out  to  me  soiue  of  the  features  which  in 
theory  and  in  experience  have  proven  most 
noteworthy.       F.  \V.  M.,  ,  Tenn. 

Several  articles  upon  the  various  forms 
which  the  Indianapolis  charter  has  taken 
In  the  twenty  years  since  it  was  first 
passed  will  be  found  in  Municipal  Exgi- 
NEERixG.  The  basis  was  laid  in  the  first 
document  and  the  changes  have  been  made 
In  details  of  application,  and  not  always 
for  the  better. 

The  article  on  "Charter  for  Small  City," 
in  vol.  xxiv,  p.  26,  outlines  the  provisions 
of  a  bill  to  extend  the  Indianapolis  form 
of  charter  to  the  smaller  cities  of  the 
State,  thus  giving  the  salient  points  and 
brief  reference  to  their  success  in  the 
larger  cities  of  the  State.  On  page  354  of 
the  same  volume  is  a  discussion  of  "Busi- 
ness and  Politics  in  City  Administrations." 
which  considers  one  of  the  most  prominent 
features  of  the  Indianapolis  form  of  city 
government,  its  similarity  to  the  form  of 
government  of  a  business  corporation  and 
Its  equal  dependence  upon  the  interest  and 
competence  of  its  stockholders,  the  voters. 
The  difiiculties  in  the  application  of  the 
prlncip'e  under  American  conditions  are 
discussed  In  an  editorial  in  vol.  xxv.  p.  85. 

An  editorial  in  vol.  xxxiii,  p.  100,  states 
some  of  the  defects  in  various  forms  of 
commission  government,  and  makes  a 
comparison  with  the  Indiana  form,  espe- 
cially with  reference  to  the  business  re- 
sponsibility of  the  city's  officials  and  the 
possibility  of  keeping  them   up   to  it.     On 


p.  244  will  be  fuiiiid  a  reply  to  some  com- 
ments on  the  preceding  editorial  by  the 
daily  press.  This  Idea  is  more  fully  de- 
veloped In  an  editorial  in  vol.  xxxlv,  p. 
161. 

The  principal  defect  in  the  Indiana  form 
of  city  government  has  been  the  retention 
of  the  party  organizations  In  city  elec- 
tions. This  is  discussed  in  an  editorial  in 
vol.   xxxiv,   p.    355. 

In  an  editorial  on  "Plans  for  City  Gov- 
ernment," in  vol.  XXXV,  p.  169,  are  out- 
lined some  of  the  ideas  regarding  home 
rule  in  cities,  but  at  the  same  tim<-  are 
presented  some  of  the  methods  of  control 
by  experts  in  the  employ  of  the  State  of 
both  municipal  and  private  corporations 
in  their  operation  of  technical  matters  in 
which  their  knowledge  is,  under  present 
conditions,  incomplete,  or  their  intentions 
may    not    be    strictly    honorable. 

"State  Commissions  and  Municipal  De- 
partments," an  article  by  a  former  city 
alderman,  in  vol.  xxxv,  p.  365,  makes  some 
interesting  points. 

Some  account  of  legislation  affecting 
municipalities  is  given  in  vol.  xxxv,  p.  377. 

The  success  of  "Cedar  Rapids  Under  the 
Commission  Plan"  is  described  by  one  of 
the  councilmen  in  vol.  xxxvl,  p.  17. 

"The  Municipal  Business  Manager,"  de- 
scribed in  vol.  xxxvi,  p.  279,  is  connected 
with  the  new  forms  of  government  in  an 
editorial  on  p.  309,  which  also  notes  the 
improvement  in  the  Indianapolis  plan  of 
electing  a  few  councilmen  by  the  city  at 
large  instead  of  a  larger  number  by 
wards.  The  editorials  on  the  "Bureau  of 
Municipal  Research"  and  "Non-Partisan 
Municipal  Elections,"  on  pp.  375  and  376, 
suggest  methods  of  still  further  improving 
the  Indianapolis  plan. 

The  editorial  on  "Self-Government  of 
Cities,"  vol.  xxxvii,  p.  103,  elaborates 
upon  one  of  the  points  above  mentioned 
with  reference  to  Colorado  cities. 

"The  Latest  Commission  Form  of  City 
Government"  is  an  editorial  in  vol.  xxxvii, 
p.  393,  the  title  to  which  may  possibly  be 
considered  incorrect,  in  which  the  new 
Boston  and  Indiana  plans  are  compared  as 
to  their  most  prominent  features,  and 
some  of  the  advantages  of  each  over  the 
other  are  suggested. 

Some  of  the  difficulties  arising  under 
the  commission  plan  in  at  least  one  of  its 
forms  are  shown  in  an  article  on  "Mem- 
phis Under  a  City  Commission,"  in  vol. 
xxxviii,  p.   27. 

"Nominations  for  Office  Under  the  Com- 
mission Plan  of  Municipal  Government," 
in  vol.  xxxviii,  p.  155,  develops  the  idea 
that  one  of  the  principal  rea.sons  for  the 
successes  with  tiie  commission  plan  has 
been  the  non-partisan  character  of  the 
elections,  or  at  least  of  the  nominations. 

"The  I'linois  Bill  for  Commission  Gov- 
ernment." which  is  not  likely  to  become  a 
law,  is  described  briefly  in  vol.  xxxviii.  p. 
1  SO.  and  the  reasons  are  given  for  the 
expressed  opinion  that  the  plan  will  prob- 
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ably  be  successful  in  the  smaller  cities, 
but  is  more  doubtful  in  those  that  are 
larger. 


Information  About   Sewage  Disposal. 

I  am  making  a  special  study  of  sewage 
disposal.  I  will  be  pleased  if  you  will  send 
me  a  list  of  recent  publications  on  the 
subject,  also  the  numbers  of  your  publica- 
tion containing  articles  on  sewage  works. 
R.   R.,   Montreal,   Que. 

Good  books  on  the  subject  by  English 
writers  are  the  second  volume  of  Moore 
and  Silcock's  "Sanitary  Engineering"  ($14 
for  the  two)  ;  Dlbdin's  "Purification  of 
Sewage  and  Water  ($6.50)  ;  Rideal's 
"Sewage"  ($3.50)  ;  Barwise's  "The  Purifi- 
cation of  Sewage"  ($3.50)  ;  Dunbar  and 
Calvert's  "Principles  of  Sewage  Treat- 
ment" ($4.50)  ;  Vemon-Harcourt's  "Sani- 
tary Engineering"  ($4.50).  A  book  on 
particular  lines  of  American  practice  is 
Venable's  "Sewage  Treatment"  ($3). 

Following  are  some  recent  articles  in 
Municipal  Engineering,  and  additional 
articles  are  listed  in  some  of  those  named : 

In  vol.  xxxviii,  p.  177,  "New  British 
Sewage  Disposal  Works;"  p.  192,  "Infor- 
mation About  American  Patents  on  Sew- 
age Purification  Processes,"  giving  a  list 
of  previous  articles. 

In  vol.  xxxvii,  "The  Sludge  Disposal 
Problem  in  Sewage  Purification,"  p.  19  ; 
"Status  of  Sewage  Disposal  in  America," 
p.  80 ;  "Sewage  Disposal  Plants  and 
Stream  Pollution,"  p.  119;  "Joint  Action 
of  Cities  in  Abating  Stream  Pollution,"  p. 
189  ;  "Information  About  the  Septic 
Tank,"  p.  253,  giving  references  to  pre- 
vious articles  and  lists  of  articles  ;  "Disin- 
fection of  Sewage  and  Sewage  Effluents," 
p.  365.  These  articles  can  be  supplied  at 
25  cents  for  each  number. 


Cost  of  Engineering:  for   Municipal   Improve- 
ment   Project. 

I  am  desirous  of  obtaining  from  you 
some  information  as  to  what  would  be  a 
reasonable  and  customary  charge,  based 
upon  a  percentage  of  the  total  cost  of 
the  work  as  paid  to  the  contractor,  for 
doing  all  the  engineering  in  connection 
with  the  improvement  of  a  city  street,  the 
total  cost  of  the  work  to  be  approximately 
$60,000. 

The  work  in  question  consists  of  re- 
grading,  paving  with  either  vitrified 
bricks  or  creosoted  wood  blocks,  together 
with  some  granite  block  paving,  all  on  a 
concrete  base,  on  nine  (9)  different 
streets. 

The  grades  on  all  of  the  streets  have 
to  be  revised  and  readjusted,  many  of 
the  concrete  sidewalks  have  to  be  rebuilt 
to  conform  to  the  new  grades,  and  5,000 
feet  of  new  concrete  curbs  have  to  be  con- 
structed. 

The  work  to  be  done  by  the  engineer, 
for  which  I  desire  to  know  what  would  be 
a  proper  percentage  to  charge,  includes 
the  preliminary  plans  and  estimates,  the 
preparing  of  the  specifications  and  con- 
tract, the  subsequent  detailed  plans  and 
all  the  necessary  engineering  superintend- 
ence during  the  execution  of  the  work  by 
the  contractor.  P.,   ,   Pa. 

One  formulated  schedule  would  charge 
5.1   per  cent,   for  work  costing  from   $50,- 


000  to  $100,000.  This  is  divided  into  a 
half  dozen  items,  which  maj'  be  grouped 
into  two  for  the  purposes  of  this  inquiry, 
completion  of  plans  and  specifications,  2.3 
per  cent  and  engineering  superintendence 
and  inspection  of  construction  2.8  per 
cent.  The  first  figure  may  be  divided 
into  three  parts,  preliminaries,  plans  and 
specification,  and  details,  and  say  one- 
half  applied  to  the  second  and  one-fourth 
to  each  of  the  others,  but  these  propor- 
tions should  be  varied  to  suit  the  local 
circumstances.  The  figure  for  supervi- 
sion of  construction  may  also  be  divided 
into  charges  for  the  engineer  and  for  the 
inspectors,  say  two-thirds  to  the  former 
and  one-third  to  the  later,  but  as  actually 
worked  out  in  the  field  this  division  would 
depend  upon  the  manner  in  which  the 
work  was  done.  If  carried  on  at  one  point 
only  and  supervised  by  the  engineer  him- 
self, there  would  be  no  inspection  cost, 
but  if  carried  on  at  many  different  places 
at  the  same  time,  with  the  engineer  as  su- 
pervisor of  all  the  inspectors  as  well  as 
the  progress  of  the  work,  the  proportion 
for  inspectors  might  easily  over-run  the 
one-third  allotted.  The  work  would  be 
completed  in  less  time  and  the  engineer's 
resulting  per  diem  might  be  much  greater 
than  if  he  were  the  only  inspector  on  a 
slowly  moving  job. 

One  important  point  is  the  possibility 
of  delay  in  the  work  so  that  it  will  un- 
duly interfere  with  the  engineer's  employ- 
ment in  other  directions.  Under  such  cir- 
cumstances the  actual  cost  of  supervis- 
ion  might  easily  exceed   the   2.8   per  cent. 

This  subject  is  considered  in  Munici- 
pal Engineering,  vol.  xi,  pp.  47,  104 ; 
vol.  xiii,  pp.  91,  197,  (where  the  schedule 
of  charges  referred  to  is  given  in  full) 
226,  302  ;  vol.  xv,  p.  41  ;  vol.  xvi,  pp.  1, 
97,  193  ;  vol.  xxxv,  p.  181,  regarding  fees 
for  street  paving  engineering ;  vol. 
xxxviii,   p.    268. 

Will  our  readers  suggest  something  out 
of  their  own  experience?  It  has  been 
difficult  for  engineers  to  get  together  on 
this  matter  of  charges  for  their  services, 
and  discussion  of  the  subject  in  a  rea- 
sonable way  will  help  toward  the  formu- 
lation of  standards  or  the  acceptance  of 
those    already    formulated. 


Information     About     Municipal     and     Private 

Ownersliip    of    Town,    Water    and 

Light    Plants. 

Our  town  council  is  considering  the 
proposition  of  installing  a  water  plant 
with  probably  an  electric  plant  in  con- 
nection. The  council  desires  now  to  ob- 
tain the  latest  and  most  correct  data 
and  opinions  on  the  question  of  munici- 
pal versus  private  ownership,  and  to  this 
end  has  instructed  me  to  purchase  at 
least  one  book  containing  such  informa- 
tion. Noting  that  you  have  recommended 
to  various  inquirers  books  on  their  various 
difficulties.  I  have  decided  to  ask  you  to 
recommend  and  send  a  book,  which  will 
give  a  fair  statement  of  the  arguments 
pro  and  con  on  the  subject  of  municipal 
ownership  with  especial  reference  to  water 
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plants  or  liirht-ainl-watoi-  jilants.  There 
will  bi'  no  iibjfctlon  to  conclusions  in  the 
hook,  proviilitl  it  Kivcs  a  fair  presenta- 
tion of  the  two  sides.  Wc  want  a  liook  in- 
volving   the    latest    ideas   .ind    facts. 

TOWN  CLKUK. 

The  only  books  goinp  Into  detail  in  the 
comparison  of  the  results  of  municipal  and 
private  ownership  of  public  service  in- 
dustries are  the  three  large  volumes  of 
the  report  on  this  subject  made  by  a 
committee  of  the  National  Civic  Federa- 
tion, which  can  probably  be  obtained  of 
that  organization,  281  Fourth. avenue.  New 
York   City. 

As  regards  detailed  information,  the 
volumes  of  Municipal  Engineering  are 
probably  the  fullest  unbiased  source  of 
information.  To  begin  with  the  current 
volume  and  give  a  few  of  the  titles  of  ar- 
ticles   in    the    last    two    voUmies : 

In  vol.  xxxviii:  "The  Water  Works  of 
Marion,  Ind,"  public  ownership,  p.  4  ; 
"Municipal  Ownership  in  Kdmonton,"  p. 
30  ;  "Depreciation  and  Sinking  Funds," 
p.  33  ;  "Relative  Cost  of  Municipal  Work 
Done  by  Day  Labor  and  by  Contract," 
pp.    76,    194  ;     "Books     (and    articles)     on 


KiPCtrIc  Light  and  Gas  Plants,"  p.  107; 
"Central  Stations  for  Towns  of  1,000 
Population,"  p.  109;  "Municipal  Owner- 
ship," p.  175;  "Municipal  Electric  Light- 
ing in  Boston,"  p.  179;  "The  Illinois  Bill 
for  Commission  Government,"  p.  ISO; 
several  articles  on  municipal  and  private 
water  plants  giving  various  detailed  in- 
formation, pp.  185,  186,  187;  "Defects  In 
Springfield  Water  Work.s,"  p.  199;  "Hand- 
ling Day  Labor  In  Holyoke,"  p.  202  ;  "The 
Combined  Electric  Light  and  Water 
Works  of  Thomasville,   Ga.,"   p.    249. 

In  vol.  xxxvii :  "Cities  Owning  Water 
and  Light  Plants,"  giving  also  references 
to  lists  of  articles  on  municipal  water  and 
light  plants,  p.  2.J7  ;  "Valuable  Data  Re- 
garding Water  Supplies."  pp.  258,  330; 
"Municipal  Gas  Plant  Experiences,"  p. 
3ir.  ;  "Articles  on  Municipal  Ownership," 
giving  a  number  of  previous  articles,  p. 
324  ;  'Cost  of  Electric  Current,"  pp.  324, 
397  ;  "Water  and  Lighting  Rates  in  Small 
Cities,"  p.  397.  These  are  enough  to  show 
that  each  volume  of  Municipal  Engineer- 
ing contains  the  best  of  the  current  dis- 
cussions on   this  subject. 


FROM  WORKERS  IN 
THE  FIELD 

Practical  Points  from  Practical  People. 


Contributions  to  this  Department  are  Invited.  Give  from  your  experience  lor  the  benefit  of 
others.  No  matter  about  the  style  of  the  composition,  the  fact  is  what  Is  wanted.  Use  the  Ques- 
tion Department  for  what  you  want  to  know;  use  this  Department  for  w  hat  you  can  tell  other*. 


Cost  of  Sewer  Constriirtiiin  and  (leaning  in 
Boston. 

From  Metcalf  and  Eddy's  report  to  the 
Boston  Finance  Commission,  the  accom- 
panying figures  of  cost  of  sewer  construc- 
tion and  catch  basin  cleaning  are  taken, 
showing  the  economy  of  the  contract  work 
under  the  conditions  existing  in  that  city 
at  the  time  of  the  investigation. 

Comparative  Cost  of  Sewers  Built  by 
Day  Labor  and  by  Contract  in  Boston. — 
The  costs  of  eight  pairs  of  sewers,  so  se- 
lected as  to  be  as  nearly  comparable  with 
each  other  as  possible,  have  been  com- 
piled in  table  1.  In  each  pair  one  sewer 
was  built  by  day  labor  and  one  by  con- 
tract. The  pairs  were  selected  by  engi- 
neers employed  by  the  city,  who  had  di- 
rect personal  knowledge  of  the  conditions 
under  which  the  work  was  done.  After  re- 
ducing the  costs  to  equal  terms  as  to  size, 
depth  and  wages,  it  appears  that  in  the 
case  most  favorable  to  day  labor  the  cost 


of  the  sewer  built  by  direct  labor  was 
about  double  that  of  the  one  built  by  con- 
tract, while  in  the  case  of  the  pair  most 
favorable  to  the  contract  system  the  one 
built  by  day  labor  cost  nearly  four  times 
as  much  as  the  one  built  by  contract. 

The  Relative  Cost  of  Cleaning  Catch 
Basins  by  Day  Labor  and  by  Contract. — 
A  study  was  made  of  the  cost  of  cleaning 
catch  basins  by  day  labor  and  by  con- 
tract. This  study  included  the  cost  of 
cleaning  nearly  9.000  catch  basins,  at  a 
total  expense  of  $54,000.  The  cost  of  do- 
ing this  work  by  day  labor  averaged 
$6.39  per  catch  basin,  or  $2.47  per  cubic 
yard  of  refuse  removed  from  the  basins, 
while  that  done  by  contract  cost  $4.15  per 
basin,  or  $1.46   per  cubic  yard. 


Forms  of  Water  Bills. 

To  the  Editor  of  Municipal  Engineering  : 

Sir — As  requested  in  the  last  number  of 

Municipal     Engineering     I     am    sending 
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herewith   duplicates   of   bills   actually   sent 
out  from  this  office  December   1,   1909. 
J.   H.  Child,  Supt  and  Eng. 
Board    of    Water    Commissioners, 

Wallingford,  Conn. 

The  form  for  the  flat  rate  bills  is 
given  below.  The  sheet  is  perforated  so 
that  the  memorandum  at  the  right  is  de- 
tached for  office  use  when  the  bill  is  re- 
ceipted. On  the  bill  is  stamped  "5  per 
cent,  discount  will  be  allowed  if  payment 
is  made  on  or  before  Dec.   23,   1909." 

The  form  for  meter  bill  is  the  same, 
the  three  blanks  in  the  lower  left  hand 
corner  being  filled  with  the  readings  and 
the  amount  consumed.  A  slip  giving  the 
meter  rates  is  endorsed  in  the  bill.  These 
rates  are  as  follows : 


city  should  from  time  to  time  be  informed 
by  the  law  department  in  written  reports 
of  the  status  of  every  case  in  which  the 
city  is  a  party.  An  office  should  be  pro- 
vided in  the  city  hall  in  which  the  records 
of  all  the  city  cases  should  be  preserved, 
and  the  law  officials  should  report  at  said 
office  at  stated  times  daily,  and  there  be 
accessible  for  consultation  by  any  of  the 
other  city  officials  on  the  city  business. 
— Mayor  George  Gonzales,  Hoboken. 

Are  these  suggestions  of  value  to  your 
city?  Does  your  mayor  or  the  head  of 
your  law  department  himself  receive  "writ- 
ten reports  of  the  status  of  every  case  in 
which  the  city  is  a  party"? 

Bureau  of  Municipal  Research, 

New  York. 


Wallinyford,    Conn.,    'December  /,    1909. 
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TJo  Wallingford  Water  Fund,  2>^ 


From  June  1st,  1909,  to  Dec.  Isi,  1909,  $. 
Abatement,     _ 


6.50 


S        cl 


,   Jmu  »ncl  Deombei,  Taai^n.  Thund»>i  and  SilunUyi,  from  7  lo  9  P.M. 
Office  Hours  :      j    r,„„„u,j  MooUu.  Tbi>r«i»y*  from  7  lo  8  P.  M. 


For  the  first  15,000  cubic  feet  of  water 
used  within  the  period  of  six  months,  the 

sum  of 

$1.50  per  M. 

Next     10,000   feet    1.25 

15,000  feet   1.00 

20,000   feet 90 

40,000   feet    


100,000  feet 
100,000  feet 
250,000  feet 
250,000  feet 


.75 
,65 
.55 
.45 


250,000  feet 35 

Over  this  amount  25  cents  per  1,000  feet. 
Opposite  are  the  form.':'  of  flat  rate  and 
meter    bills    in    use    at    Sherbrooke,    Ont, 
W.    B.    McCaw,    Secretary    of    Water    De- 
partment. 

The  opposite  form  of  notice  of  meter 
bill  in  use  in  Olathe,  Kan.,  is  printed  on  a 
postal  card,  the  treasurer's  stub  being 
semi-perforated  so  as  to  be  easily  de- 
tached. 

Service  Keports  and  Balance  Sheets  for  City 
Law  Departments. 

The  law  department  of  this  city  (Ho- 
boken) has  been  conducted  in  a  very  un- 
satisfactory  manner.      The   mayor   of   the 


tVheeling's  Brick  Streets  Must  Be  Sprinkled, 
Not   Fluslied. 

The  following  is  a  copy  of  an  ordinance 
passed  during  the  year  1909  in  connection 
with    the    use    of    water    in    sprinkling    or 
flushing  streets  in  Wheeling,  W.  Va. 
An    Ordinance    Requiring    the    Use    of    a 

Sprinkler  in  Watering  the  Streets  Paved 

With  Brick. 

Section  1.  Be  it  ordained  by  the  Coun- 
cil of  the  City  of  Wheeling,  That  it  shall 
be  unlawful  for  any  person  to  use  a  hose 
in  sprinkling  or  throwing  water  upon  the 
streets  paved  with  brick  in  the  city  of 
■\A'heeling  without  having  attached  to  the 
nozzle  upon  such  hose,  or  otherwise  at- 
tached to  such  hose,  a  sprinkler,  so  that 
the  water  passing  through  such  hose  shall 
be'  distributed  upon  the  street  instead  of 
being  thrown  from  the  hose  in  one  volume. 

Section  2.  Any  person  violating  the 
provisions  of  this  ordinance  shall  forfeit 
and  pay  to  the  city  of  Wheeling  a  fine  of 
not  less  than  one  dollar  nor  more  than  five 
dollars,  in  the  discretion  of  the  police  court 
of  the  city  of  Wheeling,  and  shall  also  pay 
the  costs  of  the  prosecution. 


Water  BiJU  are  Payable  on  or  beiore  the  20th  May,  August,  November  and  February- 

M Street 

Water  Bili^  arc  payable  three  months  in  advance,  on  the  first  days  of  Feb ,  May,  Aug. 

and  Nov.,  and  must  be  paid  by  the  20th,  at  the  City  Office,  Brooks'  Block 

Opposite  Post  OfiBce. 

To  the  Sherbrooke  UJater  JjUorks,  Br. 

ter  Persons  vacating'  preniises  must  give  notice  at  me  Water  Wor^s  Office,  as  they  are  tield  responsible 

till  Furb  notice  is  given 

For  Three  Months  Water  Supply  from  Feb.  1st  to  May  1st,  1910   $     

Make  Cheques  Payable  to  "City  Water  Dep.-irtincnt  "  Arrears  $- 


If  Bill  is  not  paid  m  Twenty  Days  after  presentation,  the  supj.ly  of  Water  will  be  cut 
off  and  will  not  be  turned  on  again  except  upon  payment  of  50  cents,  charges  for  shutting 
off  and  turning  on  the  Water,  in  addition  to  amount  of  Bill. 

Keep  your  Taps  and  fixtures  tight.         Water  vhll  be  cut  ojff  if  found  leaking. 


Make    CKeques    Payable    to    '"City  Water    Department. 


M- 


ToThe  City  of  SKertrooke  Water  Department,  Di 
For  Water  Supply  BY  METER,  Three  Months  ending 


State  of  .Meter 


Last  Settlement 

Consumption  ...  .  .  .Cubic  Keet 

Equal  to                    ...Gallons  (•            .ct».  per  1,000  gallons 
Rent  of  .Meter  


THIS  BILL  MUST  BE   PAID 
WITHIN  TEN   DAYS 


This  Card  Must  be  Presented  when  Paying  Bill. 

Officpi.r 

ASSESSOR  OF  WATER  RATES 

riTY  COUXCIL  ROOMS 

Olathe.  Ks 

DEAR  SIR: 
Your  last  meter  reading  wa.? 

Previous  meter  reading  was ^ 

Cubic  feet  consumed  

Qallons  at  per  thousand  amounts  to  S 


This  amount  Is  due  and  payable  at  City  Treasurer's  Office  at 
Olathe  State  Bank,  from  1st  to  10th.  Inclusive.  No  bill  will  be 
sent  you.  Receipt  will  be  mailed  when  check  'or  the  above 
amount  reaches  the  treasurer's  office. 

Respectfully, 
L.   R.   SVKES.  Assessor. 


^-  ^ — City  Ordinance  requires  payment  of  water  bill  on  or  be- 
fore the  inth  of  each  month.  If  not  paid  bv  the  10th  water 
will  be  cut  off  without  further  notice 
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Floods  in  the   Seine  and  the  Ohio. 

At  the  regular  monthly  meeting  of  the 
Engineers'  Society  of  Western  Pennsyl- 
vania, held  March  15,  President  E.  K. 
Morse  appointed  a  committee  to  report  on 
the  question  of  raising  the  bridges  over 
the  Allegheny  river  at  Pittsburg. 

The  importance  of  the  questions  in- 
volved, both  engineering  and  financial, 
may  be  realized  from  the  fact  that  there 
are  eight  bridges  affected,  over  a  river 
averaging  1,000  feet  in  width,  the  majority 
of  which  would  be  replaced  in  toto. 

A  paper  on  "The  Floods  in  the  River 
Seine"  was  read  by  Thos.  P.  Roberts  of 
the  U.  S.  Engineer's  Office,  Pittsburg. 
The  author  pointed  out  the  peculiar  soil 
conditions  in  the  Seine  basin,  tending  usu- 
ally to  restrain  floods,  but  occasionally 
tending  to  prolong  and  increase  the  vol- 
ume of  their  discharge.  He  made  very 
interesting  deductions  from  the  following 
table : 


flood  to  bring  about  gravely  serious  con- 
ditions. 

Referring  to  suggestions  made  for  gov- 
erning flood  conditions  in  France,  by 
means  of  reservoirs,  the  author  pointed 
out  that  nature  is  now  illustrating  at 
Paris  one  of  the  possible  mishaps  attend- 
ing the  use  of  reservoirs,  as  the  chalk  and 
gravel  beds  forming  splendid  reservoirs 
are  letting  out  too  much  water  which  can 
not  be  controlled,  for  it  is  probably  the 
case  that,  owing  to  the  nature  of  the  soil 
and  topography,  few  sites  can  be  found 
for  large  artificial  reservoirs. 

The  matter  of  forestation  was  com- 
mented on,  as  were  the  projects  looking  to 
the  enlargement  and  shortening  of  the 
Seine  from  Paris  to  the  sea. 


Model  Form  for  Report  of  Water  Works  De- 
partment. 

The    waterworks    department    of    Sher- 
brooke,    Ont.,    W.    B.    McCaw,    secretary. 


Area  of 
Basin, 
Sq.  Mi. 

Cubic  Feet  per  Second. 

Discharge  Sec.  Ft.  per 
Sq.  Mi.  of  Water  Shed. 

River.s. 

Approx.      Usual      Extreme       vn^u 
High          Low           Low        wFf'; 
Water.      Water.      Water,      "'a'^er. 

Usual     Extr'me 

Low          Low 

Water.      Water. 

15,000 
7,391 
18,644 

60,000 
160,000 
350,000 

■ 
2,640           1,200            4  00 

0.176          0.080 

Monongabela  above  Pittsburgh 
Ohio  at  Pittsburgh 

400              175 
2,500           1,400 

21.65 

18.77 

0.054          0.024 
0.134          0.075 

Note — In  March,  1907,  the  Monongahela 
reached  a  dis^charge  of  230,000  cubic  feet, 
and  the  Ohio  at  Pittsburg  430,000  cubic 
feet  per  second.  Doubtless  during  the  late 
Paris  flood  the  Seine  at  Paris  reached  or 
exceeded  a  discharge  of  100,000  cubic  feet 
per  second. 

Mr.  Roberts  referred  to  the  very  perme- 
able nature  of  the  soil  in  the  Seine  basin, 
three-quarters  of  its  area  being  chalk, 
which  gives  rise  to  countless  springs,  and 
pointed  out  that  these  conditions,  together 
with  the  Marne  and  other  "equable"  trib- 
utaries of  the  Seine,  are  capable  in  the 
aggregate  of  keeping  up  a  long  protracted 
medium  flood  stage  at  Paris,  which,  in 
1876,  lasted  fifty-five  days,  owing  to  the 
very  slight  slope  of  the  Seine  below  Paris, 
preventing  a  rapid  carrying  away  of  the 
water. 

The  author  pointed  out  that  owing  to 
these  conditions  there  arises  at  long  inter- 
vals possibility  of  serious  disasters  in  the 
Siene  valley,  which  is  unusually  level. 

During  these  weeks  of  high  water  to 
which  the  chalk  country  may  furnish  a 
large  and  persistent  volume,  a  second  rain 
storm  may  traverse  the  Yvonne,  Neivre  and 
Cote  d'  Or  country,  the  bad  third  of  the 
Seine  basin,  which  is  an  elevated  wooded 
region  with  extensive  exposures  of  lime- 
stone, where,  in  places,  rain  water  rap- 
idly sinks  to  reappear  in  notably  large 
springs.  This  local  rainfall  may  not  be 
very  great,  but  it  furnishes  a  sudden  and 
sufficient  increment  on  top  of  the  medium 


sends  its  financial  statement  for  1909,  with 
the  forms  of  bills  which  are  reproduced 
on  another  page.  There  is  also  included 
a  similar  statement  of  the  city  gas  and 
electric  department.  The  waterworks 
statement  is  reproduced  herwith.  The 
statement  of  the  department  is  similar  in 
form,  but  is  not  so  fully  detailed.  On  ac- 
count of  lack  of  space,  some  of  the  items 
are  condensed.  Tlie  financial  statement  is 
as  follows : 

EXPENSES. 

Interest   ?12,487.50 

Genral      maintenance      and      re- 
pairs          3,362.28 

General     expenses     (stationery), 

advertising,  postage,  etc 663.15 

Maintenance  and  repair  pumps.         647.73 

Wages    5,880.25 

Annual  sinking  fund.  ..  $6,250.00 
Interest  earned  on  sink- 
ing fund    1,099.44 

7,349.44 

Interest  earned  and  deposited  to 

special  sinking  fund 398.81 

Depreciation    4,000.00 

Net  profit  per  year 2,085.64 

Total    .^6,874.80 

RECEIPTS. 

Water  sold   $35,208.09 

Material  sold    71.23 

Interest  earned  on  sinking  fund.  1,099.44 
Interest       earned       on       special 

fund   398.81 

Interest    earned    on    current    de- 
posit    97.23 

Total    $36,874.80 


FROM  WORKKRS  IN  THE  FIKLD. 
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The  balance  sheet  Is  as  follows : 
Assets — Value     of     water     sys- 
tem.  December  15,   1908 $313,250.87 

Additions    during    1909    In    the 

followinR  items:  Wheel,  pipe, 

labor,   nu'ters.   wanes  at  dam, 

lumber,    peneral    expenses    at 

power,  boarding  house,  waf?es 

on     pipe     lino,     cenn-nt,     new 

pump,    valves,    SL-rviecs,    con- 
crete, new  pump  house,   roati, 

land,  heating  plant,  making  a 

total    of 33,038.53 

Value  December  15,  1909.  $340,- 

289,40  ;    less   deprecation,    $4,- 

000    342,289.40 

Special   sinking  fund 9,273.40 

General    sinking   fund 49,820.14 

Bills  due    6,22.7.33 

Cash  on  hand    718.27 


Trnctiiin     Knifiiio     llaiilinif     Wagrons     Out     uf 
(;ruvel  V\t. 

The  accompanying  photograph  stiows  a 
novel  method  of  taking  gravel  out  of  a 
deep  pit,  adopted  by  Hiram  W.  Reed,  of 
Mishawaka,  Ind.  The  pit  Is  about  30  feet 
deep  and  the  teams  and  empty  Stude- 
bakor  dump  wagons  are  driven  in  at  one 
side  of  the  pit.  The  teams  are  then  un- 
hitched and  driven  out,  leaving  the  wagons 
in  the  pit.  A\hen  loaded  they  are  pulled 
up  the  steep  incline  by  a  traction  engine. 
Although  the  grade  is  so  steep  that  it  Is 
difficult  for  the  teams  to  get  up  the  bank, 
the  engine  hauls  the  wagons  out  with 
ease  though  loaded  with  1 Y-  cubic  yards 
of  gravel. 


HAULING  STUDEH.AKER  DUMP  WACiONS  OUT  OF  GKAVKL 
PIT  WITH  TR.ACTIO.N  ENGINE. 


Materials    on    hand,    pipe,     $3,- 

286.95  ;    valves,    $88 3,374.95 

Services   358.62 

Total     $512,061.86 

Liabilities — Bonds  of  the  city  of 

of  Sherrooke   $392,500 

General    sinking   fund 49,820.14 

Special   sinking  fund 9,273.15 

Loan  from  special  sinking  fund..  6,000 
Profit  and  loss 44,468.57 

Total    $412,061.86 

W.  B.  McCaw, 
Secretary  Water  Department. 


Laboratory    to    Study    Lake    Michigan    I'ollu- 

tiOD. 

The  establishment  of  a  temporary  lab- 
oratory at  Hammond,  Indiana,  for  the 
purpose  of  making  tests  and  arriving  at 
some  scientific  conclusion  which  will  throw 
some  light  on  how  to  solve  the  question  of 
the  pollution  of  the  water  of  Lake  Mich- 
gan  by  the  sewers  of  Hammond,  Gary, 
Whiting  and  East  Chicago,  is  proposed  by 
the  food  and  drug  laboratory  of  the  State 
Board  of  Health  of  Indiana.  At  a  recent 
meeting  at  the  Chicago  Board  of  Trade,  in 
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Chicago,  April  2,  attended  by  the  mayors 
of  the  Indiana  cities  interested,  the  ques- 
tion was  discussed.  The  Indiana  mayors 
agreed  to  take  any  reasonable  steps  to 
prevent  pollution  of  the  waters,  but  wished 
to  know  how  it  could  best  be  done,  and  it 
is  to  answer  this  question  that  the  state 
board  will  equip  its  temporary  laboratory 
in  Hammond. 


Houston  Park  Coinniission. 

A  park  commission  has  been  created  at 
Houston,  Texas,  to  obtain  for  that  city 
additional    public    parks    to    meet    the    de- 


mand of  increasing  population.  The  city 
has  three  public  parks,  two  of  which  are 
yet  to  be  equipped  and  beautified.  Mayor 
Rice  nominated  William  A.  Wilson,  George 
Hermann  and  Edwin  B.  Parker  park  com- 
missioners, and  council  confirmed  them. 


Cost  of  Pole  Line  for  3-Phase  System. 

The  following  table  of  costs  of  three- 
phase  system  pole  line  per  mile  is  taken 
from  an  article  in  the  General  Electric 
Review,  and  is  compiled  from  actual  fig- 
ures submitted  by  operating  companies  in 
the  localites  indicated : 


POLE-LINE  COSTS  PER  MILE  FOR  3-PHASE,    2,300   OR   6,600-VOLT. 

No.           Item.                   Omaha.  Kan. City.  Montana.  Minnesota.  Texas.  Tennessee.  Average. 

50      30-foot     poles. . .$275.00      $287.50  $200.00      $200.00      $171.00      $180.00      $218.90 

50     Pole     hardware.      10.00            7.10  16.00          12.50            8.30            7.40          10.25 
50     Cross-arms,       2- 

pin     17.50             7.25  11.50          15.00          17.00          16.00          14.00 

150      Insulators     16.50            6.00  11.20            6.00             6.75             7.00             9.00 

Labor    setting;...      80.00          90.00  200.00        125.00          55.00        100.00        108.00 
Labor     stringing 

wire     25.00          15.00  40.00          50.00          30.00          40.00          35.00 

Incidentals    25.00          41.00  50.00          30.00          10.00          20.00          30.00 

Totals    $449.00     $453.85  $528.70     $438.50     $297.05      $370.40     $426.15 

These  figures  do  not  include  painting  and  are  exclusive  of  bookkeeping,  overhead 
charges,  and  the  like. 


MUNICIPAL  MATTER^i  IN 
COUR.T 


Higher   Courts— Damages   for   Taking  Creek   Water — Excessive    Expenses- 
Sidewalk  Merchandising  Ordinance— Bitulithic  Decisions 


Decisions  of  the  Higlier  Courts  of  Interest  to 
Municipalities. 


BY    JOSEPH    W. 


KENNEY,    ATTOKXEY,    INDIAX- 
APOLIS,    IND. 


Exemption  of  Municipal  Corporations 
from  Liability  for  Defects  in  Public  Build- 
ings.— In  exempting  a  municipal  corpora- 
tion from  liability  for  defects  in  its  pub- 
lic buildings  used  for  public  or  govern- 
mental purposes,  or  the  negligence  of  its 
employes  in  their  care,  the  law  places 
them  on  the  same  footing  with  the  state 
and  counties  thereof  as  to  buildings  owned 
and  used  by  them  in  aid  of  government. 
— Schwalks,  Adm'r.  v.  City  of  Louisville 
(Ky.)    122   S.  W.   860. 

Maintenance  of  Noxious  Garbage  Dump 
by  City. — Liability  on  Theory  of  Nuisance. 
— A  city  acts  in  its  individual,  and  not  in 
its  governmental  capacity  in  disposing  of 
garbage  and  is  liable  as  an  individual  for 
creating    and    maintaining    a    nuisance    in 


so  doing,  so  that  it  would  be  liable  to  an 
adjoining  owner,  irrespective  of  negli- 
gence, where  it  established  a  garbage  dump 
on  its  own  land,  the  noxious  odors  from 
which  made  it  uncomfortable  and  danger- 
ous to  reside  on  adjacent  land. — City  of 
Paris  v.  Jenkins  (Tex.  Civ.  App.)  122  S. 
W.    411. 

City  Responsible  for  Funds  Permitted 
to  Be  Paid  to  O.Ticer  Not  Entitled  to  Re- 
ceive Them. — Where  a  city  contracting  for 
the  construction  of  a  local  improvement 
at  the  cost  of  property  benefitted  thereby 
permitted  its  comptroller  to  receive  money 
in  carrying  out  the  work,  the  city  must 
answer  for  his  malfeasance,  though  under 
the  charter  public  funds  were  not  payable 
to  him. — City  of  Seattle  v.  Stirrat, 
(Wash.)    104  P.   834. 

City  Not  Liable  for  Negligence  of  Con- 
tractor in  Work  Collateral  to  Contract. — 
A  municipal   corporation   is  not   liable   for 
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a'-j.T 


the  negligence  of  an  Indip.ntlitit  ciuitrac- 
tor,  if  such  n«K-:igenci'  consists  in  some 
fault  or  omission  wholly  collateral  to  the 
performance  of  the  work  to  he  done,  and 
not  nccossaryily  Involved  In  It. — Powell  v. 
City  of  \\aterIoo.  (Iowa)  123  N.  \V.  346. 
Injury  to  Pedestrian  from  Obstruction 
In  Street — City's  Liability — Duty  to  Keep 
Streets  Safe  Can  Not  Be  Delegated. — An 
independent  contractor,  constructing  a  ce- 
ment extension  to  a  sidewalk  over  a  park- 
way to  meet  the  curb,  placed  stones  around 
It  and  a  wire  about  two  feet  from  the 
ground.  A  passer  after  dark,  there  being 
no  lights,  ran  into  the  wire  and  was  in- 
jured. Held,  that  the  city  was  liable, 
since  its  duty  to  keep  the  walk  in  a  safe 
condition  by  warning  lights  could  not  be 
delegated  to  an  independent  contractor. — 
id. 

Appointment  of  Commissioner  to  Con- 
struct Bridge — Limitation  of  Authority. — 
Though  the  fiscal  court  can  not  delegate 
to  an  agent  the  discretion  with  which  the 
law  clothes  it,  it  may,  after  determining 
the  necessity  therefor,  appoint  a  commis- 
sioner, not  a  member  of  the  court,  to  con- 
struct a  bridge  or  contract  for  its  con- 
struction, but  it  should  in  advance  direct 
through  its  records  the  character  of  the 
bridge  and  its  cost,  and  not  allow  the 
commissioner  a  round  sum  for  the  work, 
or  leave  to  his  judgment  the  character  of 
the  work  and  the  cost,  or  allow  him  to 
obtain  the  money  in  advance  for  the  do- 
ing of  the  work,  either  by  a  sale  or  as- 
signment of  the  warrants  therefor,  or  col- 
lecting from  the  county  treasurer. — Mil- 
liken  v.  George  L.  Gillum  &  Son,  (Kv.) 
122    S.    W.    151. 

Construction  of  Defective  Sewer  Sys- 
tem— City's  Liability  to  Property  Holders. 
A  municipality  constructing  an  unsuitable 
sewer  system,  without  first  duly  adopt- 
ing a  plan,  is  liable  for  damage  to  prop- 
erty, because  of  the  insufficiency  of  the 
system.  •  •  ♦  *  Though  a  city  is 
free  from  negligence  in  the  adoption  of 
plans  for  and  in  the  construction  of  a 
sewer  system,  it  is  liable  the  same  as  in 
case  of  want  of  ordinary  care  in  its  in- 
stallation, where  the  system  proves  not 
to  be  reasonably  suitable,  and  it  fails  to 
remedy  the  deficiency  within  a  reasonable 
time  after  notice  thereof,  either  actual 
or  constructive. — Hart  v.  City  of  Neills- 
vllle,    (Wis.)    123    N.    W.    125. 

Right  of  City  to  Sell  Water  to  Manu- 
facturing Plant  Located  beyond  its  Bound- 
aries.— Conferring  the  power  on  a  city  to 
sell  water  .service  to  a  manufacturing 
plant  located  beyond  its  boundaries,  by 
Sp.  Laws  1905  (P.  87  C.  6,  Sec.  252), 
denying  the  city  power  to  grant  the  use 
of  any  public  utilities  operated  by  it  to 
anyone  living  beyond  its  limts,  with  an 
exception  in  favor  of  manufacturing 
plants,  is  not  a  grant  of  a  thing  of  value 
to  such  a  plant,  which  Const.  Art.  3,  Sec. 
52  inhibits  the  legislature  from  authoriz- 
ing a  city  to  make. — Sturgeon  v.  City  of 
Paris    (Tex.   Civ.   App.),    122   S.   W.    9G7. 


City  May  Deleg.ite  Power  to  City  En- 
irlneer  to  Locate  Subdralns  for  Sewers. — 
Where  a  city  providing  for  the  coii.struc- 
tion  of  a  sewer  system,  provided  for  sub- 
drains  to  i)rotect  the  system  and  deter- 
mined the  total  length  of  the  subdralns 
and  the  materials  to  be  used,  the  fact  that 
the  city  engineer  had  discretion  to  de- 
termine only  where  the  subdralns  should 
be  placed  did  not  render  the  proceedings 
void  because  delegating  power  to  the  city 
engineer  to  direct  the  manner  and  ex- 
tent of  laying  the  subdralns. — Hildreth  v. 
City  of  Longmont    (Colo.),   105   P.   107. 

Acceptance  of  Tract  with  Plat  Showing 
Extension  of  Street  Is  a  Dedication. — 
Where  a  plat  of  a  tract  partitioned,  show- 
ing the  extension  of  a  street  through  the 
tract,  was  attached  to  the  court's  decree, 
and  consented  to  by  all  parties  at  the 
time  of  the  decree,  and  thereafter  recog- 
nized by  subsequent  conveyances  in  con- 
formity therewith,  the  parties'  acts  con- 
stitute a  dedication  of  the  tsreet. — Hunter 
V.  City  of  Des  Moines  (Iowa),  123  X.  W. 
512. 

Claims  for  Removing  Refu.se  from  Sew- 
ers Limited  to  Estimated  Expense. — 
Greater  New  York  Charter  (Laws  1901, 
P.  50.  C.  466)  Sec.  149,  requires  the  bor- 
ough president  to  certify  the  estimated  ex- 
pense of  executing  contracts  to  the  comp- 
troller, and  thereby  limits  the  expendi- 
tures under  a  contract  for  removing  refuse 
from  the  sewers  of  Brooklyn  to  the  amount 
of  such  estimated  expense,  and  where  the 
amount  of  refuse  exceeds  the  estimated 
quantity,  the  contractor  has  no  claim 
against  the  city  for  its  removal,  though 
removed  by  him  under  a  written  order  of 
the  borough  president. — Dondon  Contract- 
ing Co.  V.  City  of  New  York,  119  N.  Y. 
S.    617. 

Charter  Provision  Requiring  Affidavit  of 
Publicity  of  Ordinance. — A  city  charter 
provision  that  an  ordinance  after  passage, 
shall  not  go  into  effect  until  recorded 
with  an  affidavit  of  publication  in  a  des- 
ignated book  must  be  complied  with  be- 
fore the  ordinance  can  have  any  efficacy. 
— Hager  v.  Mai  ton  (W.  Va.)  C.  6,  S.  E.  13. 
Motives  of  Council  in  Passage  of  Or- 
dinance Can  Not  Be  Inquired  Into. — In 
passing  an  ordinance  for  a  street  improve- 
ment the  council  acts  in  a  legislative  ca- 
pacity, so  that  the  motives  of  its  mem- 
bers can  not  be  inquired  into  by  a  court 
for  the  purpose  of  determining  the  valid- 
ity of  the  ordinance. — Gardner  v.  City  of 
Bluffton    (Ind.)    89   X.   E.    853. 

Charter  Provision  Limiting  Ordinances 
to  one  object — Construction. — Seattle  City 
Charter,  Sec.  10,  providing  that  every  or- 
dinance shall  cot.tain  but  one  object,  which 
shall  be  clearly  expressed  in  its  title,  does 
not  forbid  the  law-making  body  from  pass- 
ing an  ordinance  having  a  general  object 
and  bringing  within  its  scope  any  num- 
ber of  subjects  germane  to  the  gen- 
eral subject,  the  provision  being  to  pre- 
vent the  union  of  disconnected  matters, 
and  an   ordinance   providing   for   the   con- 
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demnation  of  lands  for  streets  and  parks, 
for  an  assessment  of  private  property 
specially  benefitted,  to  be  made  in  the 
manner  provided  by  law  for  raising  the 
just  and  equitable  proportion  to  be  as- 
sessed upon  private  property,  and  pro- 
viding that  any  part  of  the  compensa- 
tion, damages  or  costs  that  is  not  finally 
assessed  against  private  property  shall  be 
paid  from  the  general  fund  of  the  city  was 
for  the  geenral  object  of  condemning  prop- 
erty for  public  use  with  details  for  carry- 
ing out  the  general  object  and  was  proper 
under  the  charter. — City  of  Seattle  v.  Syl- 
vester Cowen  Inv.  Co.  (Wash.)  104  P. 
1121. 

Operator  of  Subway  Under  Contract 
with  City  Exempt  from  Taxation. — Tax 
Law  (Laws  1896,  P.  796,  C.  908,  Sec.  2, 
as  amended  by  Laws  1899  P.  1589,  C.  17), 
making  a  special  franchise  of  a  railroad 
to  construct  or  operate  its  line  above,  on 
or  under  public  streets,  real  estate  for  the 
purpose  of  taxation,  does  not  deprive  the 
operator  of  a  subway  of  the  exemption 
from  taxation  declared  by  the  rapid  tran- 
sit law  first  contained  in  the  amendment 
by  Laws  1894  (P.  1884,  C.  752,  Sec.  35, 
and  substantially  re-enacted  by  Laws  1900, 
P.  1360,  C.  616,  Sec.  35)  providing  that 
the  operator  of  a  subway  shall  be  exempt 
from  taxation  in  respect  to  his  interest 
therein  under  the  contract  with  the  city 
for  its  operation  and  in  respect  to  the 
rolling  stock  and  other  equipment. — Order 
(1908)  110  N.  Y.  S.  577,  126  App  Div. 
610,  affirmed. — People  v.  State  Bd.  of  Tax 
Com'rs.,  89  N.  E.  1109. 

Water  Company  Failing  to  Provide  Ad- 
equate Service — Receiver  May  Be  Ap- 
pointed.— When  a  water  works  company 
holding  a  municipal  franchise  had  become 
insolvent,  and  had  failed  to  provide  whole- 
some water  or  sufficient  pressure  required 
by  the  franchise  ordinance,  and  its  water 
works  system  had  been  permitted  to  de- 
cay, the  court  was  authorized,  at  the  suit 
of  the  city,  to  forfeit  a  franchise  and  ap- 
point a  receiver. — Gainesville  Water  Co.  v. 
City  of  Gainesville  (Tex.  Civ.  App.),  122 
S.  W.  959. 

Obstruction  of  Natural  Drains  By  Pail- 
way  Crossing. — The  prohibition  against 
the  obstruction  of  natural  drains  having 
always  been  a  part  of  the  law,  where  a 
railroad  acquires  a  right  of  way  crossing 
natural  drains,  it  did  so  sub  modo ;  the 
condition  being  that  it  would  not  obstruct 
the  drains. — Petit  Ansa  Coteau  Drainage 
Dist.  V.  Iberia  &  V.  R.  Co.  (La.)  50  S. 
512. 

Condemnation  of  Property  for  Pipe 
Lines — Compensation. — The  measure  of 
compensation  for  the  right  to  lay  and 
maintain  a  pipe  line  along  a  railroad  right 
of  way  across  the  owner's  land  is,  in  the 
absence  of  evidence  that  the  strip  has  pe- 
culiar adaptability  for  a  pipe  line,  the 
fair  market  value  of  the  property  at  a 
fair  and  voluntary  sale. — Color  Oil  &  Gas 
Co.  v.  Franzel  (Ky.),  122  S.  W.  188. 
Ordinance    Declaring   Brickyard   a   Nui- 


sance-— -Held  Void. — An  ordinance  declar- 
ing a  brickyard,  where  bricks  are  burned 
within  1,200  feet  of  a  residence,  or  a  pub- 
lic school,  or  a  city  park  a  nuisance,  un- 
less permitted  in  the  one  case  by  the 
owner  of  the  residence  or  in  the  other  by 
the  city,  is  void,  for  unreasonableness. — 
City  and  County  of  Denver  v.  Rogers, 
(Colo),   104  P.   1042. 

When  a  Band  Stand  in  the  Street  is  a 
Nuisance. — A  band  stand  in  the  street  is 
a  "continuing  nuisance,"  where  so  long  as 
it  remains  and  is  used  for  the  purpose 
of  its  construction,  it  will  interfere  with 
merchants  in  their  business,  and  hence  in- 
junction will  lie  against  it  after  its  com- 
pletion.— Atterbury  v.  West  (  Mo.  App.), 
122   S.   W.    1106. 

City  Liable  for  Injury  at  Street  Fair. — 
A  person  injured  while  attending  a  street 
fair  by  being  pushed  from  the  steps  lead- 
ing from  a  platform,  which  steps  led  from 
the  entrance  to  a  tent  to  the  6pen  street, 
is  entitled  to  recover  from  the  inunicipal- 
ity  which  has  authorized  the  holding  of 
such  fair  in  such  manner,  notwithstand- 
ing the  person  so  injured  was  not  using 
the  street  in  question  for  the  purpose  of 
travel. —  (1908)  Van  Cleef  v.  City  of  Chi- 
cago, 144  111.  App.  488,  judgment  affirmed 
(1909),    88   N.   B.    815. 


Damages    for    Taking:    of    Creek    Water    by 
Cement    Factory. 

An  opinion  was  filed  recently  by  Vice- 
Chancellor  Howell  in  a  suit  brought 
against  the  Edison  Portland  Cement  Com- 
pany by  a  property  owner  of  Warren 
county.  New  Jersey.  The  plaintiff,  who 
owns  a  grist-mill  of  100  years  standing, 
brought  suit  to  enjoin  the  cement  com- 
pany from  depriving  her  of  the  use  of 
the  water  of  the  creek  by  the  operation 
of  the  cement  plant.  In  denying  the  al- 
legations in  the  complainant's  bill  the  ce- 
ment company  supplemented  its  answer 
with  a  cross-bill,  praying  that  the  com- 
plainant be  enjoined  from  further  pro- 
ceeding with  an  action  at  law  begun  by 
her.  The  petition  further  asked  that  it  be 
decreed,  in  case  the  complainant  be  en- 
titled to  a  writ  of  injunction,  what  amount 
of  compensation,  if  any,  should  be  award- 
ed to  the  complainant  as  just  and  equit- 
able in  lieu  of  the  issuance  of  the  writ  of 
injunction  prayed  for  by  the  plaintiff. 
Vice-Chancellor  Howell,  says  in  part : 

The  suit  in  this  court  is  for  an  injunc- 
tion to  prevent  the  defendant  (Edison 
Portland  Cement  Company)  from  future 
disturbance  of  the  complainant's  right. 
The  common  law  action  is  an  action  for 
past  infractions  of  the  same  right.  What 
the  defendant  is  now  seeking  to  do  is  (1) 
to  stay  the  suit  for  past  damages;  (2) 
to  have  it  determined  by  this  court 
whether  the  defendant  is  now  or  has  been 
In  the  past  guilty  of  a  violation  of  any 
right  of  the  complainant  to  flowage  of 
water,  and  (3)  if  this  court  finds  that 
there  is  such  an  infraction  of  the  com- 
plainant's right  that  it  will  ascertain  the 
extent  and  character  thereof  and  award 
to   the   complainant  such   damages   as   she 
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may  l)0  entitled  to,  wliich  damages  the 
defendant    stands    ready    to   pay. 

As  a  question  of  pleailing,  It  may  be 
said  tiiat  tlie  answer  must  always  sup- 
port tlio  cross-bill.  There  is  a  variance 
between  thein  in  this  oa.se  which  must 
count  strongly  against  the  defendant.  The 
answer  denies  all  the  injury  complained 
of,  while  the  theory  of  the  cross-bill  is 
that  the  defendant  Is  committing  a  con- 
tinuous trespass  on  the  rights  of  the  com- 
plainant, and  that  it  desires  to  continue 
the  same  trespass  indefinitely,  and  to  pay 
therefor  such  sum  as  this  court  may 
assess. 

If  the  defendant  Is  guilty  of  the  charge 
l.iid  to  its  door,  it  is  depriving  the  com- 
plainant of  a  valuable  right  in  the  waters 
of  the  creek,  and  this  right  is  property  to 
which   the  complainant   is  entitled. 

Shortly  then,  the  case  under  the  cross- 
bill takes  upon  itself  the  aspect  of  an  at- 
tempt to  take  private  property  for  private 
uses  upon  such  compensation  being  made 
as  this  court  may  award.  This,  of  course, 
is  not  to  be  thought  of.  There  is  no 
proceeding  known  to  the  law  by  which  one 
man  can  take  the  property  of  another  for 
the  private  use  of  the  taker,  no  matter 
what  rate  of  compensation  may  be  of- 
fered. This  would  be  an  interference  with 
vested  rights  and  can  not  be  permitted. 

It  will  be  observed  that  there  is  no 
contract  between  these  parties  upon  which 
the  cross-bill  can  be  predicated,  nor  is 
there  any  equity  alleged  by  which  the  bill 
can  be  supported,  except  that  the  jurisdic- 
tion invoked  may  be  exercised  to  prevent 
a  multiplicity  of  suits.  I  do  not  under- 
stand that  the  doctrine  touching  the  power 
of  this  court  to  interfere  with  a  multi- 
plicity of  suits  extends  to  the  case  made 
by  the  cross-hill.  In  short,  what  the  de- 
fendant says  is  this : 

"I  am  committing  a  most  flagrant  dis- 
turbance of  the  right  of  the  defendant  for 
which  she  Is  suing  me.  I  desire  to  con- 
tinue my  trespass  and  to  enjoin  her  suits 
for  damages,  not  because  I  have  any  right 
in  her  land,  but  because  she  is  bringing 
actions  to  defend  the  title  to  her  property, 
which  I  want  and  am  willing  to  pay  for." 

Laches  was  also  set  up  in  the  cement 
company's  answer,  and  concerning  this 
the  vice-chancellor  says : 

The  fact  that  the  complainant  lay  still 
and  made  no  complaint  for  a  period  of 
two  years,  during  which  time  the  defend- 
ant took  water  from  the  stream,  may 
have  been  sufficient  laches  to  have  jus- 
tified the  court  in  denying  to  her  the 
provisisonal  relief  which  he  sought,  but 
is  she  to  be  deprived  of  the  title  to  her 
estate  because  she  did  not  bring  suit  im- 
mediately upon  the  beginning  of  the  tres- 
pass? 


Excessive  Expenses  of  .\shnkan  Reservoir 
Comniissioners. 
A  decision  handed  down  by  Justice  Ches- 
ter, of  the  New  York  Supreme  Court,  al- 
lowed $2,000  to  each  member  of  three  of 
the  Ashokan  reservoir  condemnation  com- 
mission, making  a  total  of  $18,000,  with 
expenses  aggregating  over  $3,400. 

Objection  to  the  bill  rendered  was  made 
by  the  New  York  Corporation  Counsel. 
Justice  Chester,  commenting  on  the  city's 
objection  to  certain  disbursements  for 
automobiles  used  by  the  commissioners  in 
visiting  property  sought  to  be  condemned 
for  the  purpose  of  viewing  it,  says  he 
agrees  "that  these  charges  are  large,  and 


that  automobiles  should  not  be  employed 
against  the  objection  of  the  city  where  It 
Is  possible  to  reach  a  point  reasonably 
near  the  property  by  railroad  ;  but  early 
in  these  proei-edings  a  custom  grew  up  un- 
der which  the  a.ssistants  employed  by  the 
then  Corporation  Counsel  made  arrange- 
ments to  provide  commissioners  with  auto- 
mobiles ;  after  the  Corporation  Counsel's 
office  had  inaugurated  this  method  for  get- 
ling  the  cotnmissioners  to  the  property  it 
Is  hardly  fair  to  deny  them  the  expense 
they  have  actually  incurred  In  following 
that  custom  until  after  they  have  been 
notified  that  disbursements  for  automo- 
biles in  the  future  would  be  objected  to." 
Justice  Chester  critici.sed  the  custom  of 
paying  commissioners  upon  a  per  diem 
basis.  "Under  that  system."  he  .says, 
"there  has  been  an  evident  disposition  to 
prolong  the  work  of  the  commissioners  to 
an  undue  length.  There  is  nothing  in  the 
law  providing  for  compensation  on  that 
basis." 


Sidewalk    Merchandising    Ordinance    Valid. 

In  a  decision  rendered  by  Judge  Snyder, 
of  the  Superior  Court,  at  Washington,  D. 
C,  the  ordinance  regulating  the  display 
and  sAle  of  merchandise  on  the  public 
streets  of  the  city  was  held  as  both  valid 
and  reasonable. 

The  ordinance  was  recently  passed  by 
the  city  council  and  provides  that  no  one 
shall  be  permitted  to  sell  goods  or  solicit 
trade  on  the  street,  or  display  merchan- 
dise for  sale  except  on  shelves  that  shall 
not  extend  more  than  eighteen  inches  over 
the  sidewalk.  At  the  time  the  ordinance 
was  passed  it  was  generally  admitted  by 
the  members  of  the  city  council  that  it  was 
intended  to  apply  to  the  one  firm  of  S.  A. 
Pierce  &  Co.,  shoe  dealers,  who  utilized  a 
considerable  portion  of  the  sidewalk  in 
front  of  their  store  for  the  sale  of  goods 
and  kept  an  employe  on  the  outside  to  at- 
tend to  the  street  sales. 

Counsel  for  the  Pierce  firm  contended 
that  the  ordinance  was  invalid  because  the 
title  was  defective  and  the  measure  itself 
was  unreasonable  and  discriminating,  and 
that  it  had  been  drafted  and  passed  at  the 
instance  of  the  firm's  competitors. 

In  overruling  the  motion  to  dismiss 
Judge  Snyder  announced  that  in  his  opin- 
ion the  title  was  good  and  that  he  failed 
to  see  wherein  the  provisions  of  the  meas- 
ure were  unreasonable  and  discriminating, 
in  that  they  were  intended  to  apply  to  all 
merchants. 


Court  Decisions  on  Bitulitliic  PaTement. 

Three  recent  court  decisions  involving 
bitulithic  pavement  are  of  considerable 
interest. 

One  was  In  the  New  York  Supreme 
Court,  Richmond  county,  and  refused  an 
injunction  against  awarding  a  contract 
for  bithulithic  pavement  on  Fingerboard 
Road,  and  stated  that  fair  and  reasonable 
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opportunity  for  competition  had  been  pre- 
sented ;  that  asphalt  had  designedly  been 
omitted  from  the  specifications,  because  a 
rougher  pavement  was  needed  on  account 
of  the  steep  grades  ;  and  because  bitulithic 
where  laid  in  similar  localities  had  proved 
itself    satisfactory    and    durable. 

The  second  decision  was  by  the  New 
Jersey  Supreme  Court  on  a  writ  of  certio- 
rari to  review  a  contract  between  Trenton 
and  the  United  Paving  Co.  for  paving 
Princeton  avenue  with  bitulithic.  The 
writ  was  denied  on  the  ground  that  com- 
petitive bids  could  be  received  on  a  pat- 
ented pavement  as  shown  in  Newark  vs. 
Bonnell,  28  Vt.  424  ;  Ryan  v.  Paterson, 
37  Vr.  533,  and  Bye  vs.  Atlantic  City,  44 
Vr.  402,  and  that  the  choice  of  the  War- 
ren Brothers  Company's  formulae  for  the 
mixture  was  probably  for  the  purpose  of 
making  it  reasonably  certain  that  the 
wearing  surface  furnished  would  be  the 
genuine  bitulithic  article. 


The  third  decision  was  by  the  Court 
of  Common  Pleas  of  Lucas  County,  Ohio, 
in  the  case  of  Speckert  against  the  City 
of  Toledo  and  others  to  restrain  the  let- 
ting of  a  contract  to  the  Central  Bitulithc 
Co.  It  refused  the  order  on  the  ground 
that  the  failure  to  sign  the  bid  until  after 
it  had  been  opened  was  immaterial  since 
bond  and  affidavit  were  duly  signed,  being 
an  oversight  on  the  part  of  the  agent  of 
the  company,  and  the  board  acting  within 
its  authority  in  permitting  the  signature 
later  ;  that  the  failure  o  tfhe  clerk  to 
read  the  bid  publicly  did  not  matter,  and 
that  a  substantial  compliance  with  the 
formality  of  the  law  was  all  that  was  re- 
quired ;  and  that  the  company  was  the 
lowest  bidder  on  bitulithic,  though  not 
the  lowest  bidder  on  any  kind  of  ma- 
terial offered,  and  the  board  acted  within 
its  rights  in  selecting  bitulithic  as  the 
paving  material  and  letting  the  contract 
to  the  lowest  bidder  on  that  material. 
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An  Acknowledgment — Municipal  Reports— New  Publications 


Municipal  Reports. 

Report  of  the  President  of  the  Borough 
of  Manhattan,  New  York  City,  for  1909. 
George  McAneny,  Pres.  ;  Geo.  W.  Till- 
son.   Chief  Engineer  of   Highways. 

The  major  part  of  the  report  is  that  of 
the-  department  of  highways.  Much  more 
work  was  done  in  1909  than'  in  190S,  the 
total  of  street  paving  and  maintaining 
expenditure  of  $3, .506, 934  being  nearly  3i<. 
times  as  much  in  1909  as  in  1908.  Most 
of  the  difference  appears  in  the  repaving, 
which  was  about  4  times  as  much  in  1909 
as  in  1908,  and  in  the  new  Riverside 
drive  extension,  on  which  $625,037  was 
expended.  Notwithstanding  all  this  work, 
the  increase  in  mileage  of  improved 
streets,  as  shown  in  the  1909  report,  was 
only  3.5  miles,  and  if  one  refers  to  the 
1908  report,  there  was  an  actual  decrease 
of  0.26  mile,  there  being  a  discrepancy  in 
the  two  reports  of  3.4  mi'es  of  macadam. 
The  mileage  of  street  pavements  is  now 
258.80  of  sheet  asphalt,  47.82  of  asphalt 
block,  87.62  of  granite  block,  10.73  of 
wood  block,  29.53  of  old  stone  block,  4.63 
of  macadam,  a  total  of  439.13  miles. 
Contracts  for  9.5  miles  are  not  yet  com- 
pleted. 

Granite  block  is  the  favorite  where  the 
traffic  is  heaviest.  First  avenue  from 
20th    to    59th,    formerly    asphalt    with    an 


abandoned  repair  contract,  was  repaved 
with  granite. 

The  widening  of  5th  avenue  15  feet  with 
asphalt  was  made  from  25th  to  48th 
street.  More  than  half  the  paving  of  the 
year  was  with  sheet  asphalt. 

Asphalt  block  w^as  used  on  grades  and 
on  petitions  in  the  northern  part  of  the 
island.  About  80  per  cent  of  the  paving 
of  the  year  was  of  asphalt,  including 
sheet  and  block. 

About  two-thirds  of  a  mile  of  wooden 
block  paving  was  laid  on  petition.  The 
only  complaint  about  this  pavement  is  its 
slipperiness,  and  its  use  on  more  than  2 
per  cent  grades  is  therefore  not  recom- 
mended. The  specifications  for  treating 
blocks  were  changed  and  the  price  was 
reduced,  probably  in  consequence. 

The  average  area  of  asphalt  streets 
kept  in  repair  during  the  year  was  1,905,- 
420  square  yards. 

The  borough  built  1.67  miles  of  sewer 
in  1909,  increasing  the  mileage  to  523.34. 
Of  these  sewers  248.8  miles  were  cleaned 
at  a  cost  of  $362.45  a  mile. 


An  Acknowledgment. 

One  of  the  new  magazines  devoted  to 
the  improvement  of  cities  from  the  stand- 
point of  the  citizen  rather  than  of  the  offi- 
cial connected  with  the  actual  carrying  out 
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of  the  work  of  pliyslcnl  ImproviTiietit  Is 
The  American  Citij,  which  is  edited  by  Ar- 
thur H.  Grant,  witli  a  Inrjce  advisory  hoard. 
The  niimhcrs  wliich  have  lioen  received  In- 
dicate a  sinprle-henrted  devotion  to  the 
cause  which  should  brlnfj  results.  One  of 
the  rtcent  articles  was  by  Walter  B. 
Snow,  of  Boston,  and  demonstrated 
the  excessive  cost  of  city  work  done 
by  day  labor  In  that  city  and  the 
reasons  therefor.  This  article  was  accom- 
panied by  some  graphic  illustrations  which 
showed  clearly  to  the  eye  the  points  made 
by  the  writer.  Through  the  courtesy  of 
Mr.  Snow  and  The  American  City  these 
Illustrations  were  used  In  the  March  num- 
ber of  MfNicirAL  Kngineekino  with  an 
article  upon  the  same  subject,  but  ac- 
knowledgment of  our  Indebtedness  was 
omitted  Inadvertently  and  Is  now  made 
with  great  pleasure. 


Xew  Publications. 

Accounting  Every  Business  :\Ian  Should 
Know.  By  Elisha  Ely  Garrison.  Cloth, 
188  pp.  $1.20  not.  postage  12  cents. 
Doubleday,  Page  &  Co.,  New  York. 

The  author  states  that  his  purpose  in 
this  book  is  "to  explain  away  the  obscur- 
ity which  frequently  hides  the  real  values 
and  purposes  of  accounting."  Briefly,  he 
"'■xp'ains  the  principles  of  business  opera- 
tion and  finance,"  and  as  "simply,"  per- 
haps, as  is  possible  with  a  subject  so  com- 
plex. For  one  who  has  the  genius  for  ac- 
counting, though  not  expert  in  its  details, 
he  perhaps  "clears  away  all  obstacles."  but 
to  the  ordinary  mind  he  simply  admits  a 
light  whicli  shows  the  importance  of  the 
subject  and  the  necessity  of  a  broad  view, 
as  we'l  as  of  expert  attention  to  details. 

If  the  book  has  faults  they  are  in  that 
it  attempts  too  general  a  statement  and 
presents  the  difficulties  too  often  in  ad- 
vance of  the  place  for  their  solution,  so 
that  a  single  reading  is  likely  to  leave  an 
impression  of  confusion.  The  cross-refer- 
ences are  so  explicit,  however,  that  a 
second  reading,  making  the  applications 
of  the  subsequent  solutions  to  the  diffi- 
culties as  they  appear,  should  bring  order 
out  of  the  mass  of  partly  related  ideas 
derived   from   the   first   reading. 

The  first  chapters  give  a  brief  survey 
of  the  probable  development  of  the  pro- 
cesses of  bookkeeping,  giving  an  account 
of  the  origin  and  foundation  ideas  of  ac- 
counts, the  transition  to  modern  methods, 
and  the  theory  and  practice  of  the  ledger. 
After  some  discussion  of  the  character- 
istics of  accounts,  the  author  takes  up  the 
separation  of  accounts  into  classes  to  be 
taken  care  of  by  various  methods  in  cash 
books,  records  and  ledgers  of  various  de- 
signs, such  as  Inventory,  expense  and  rev- 
enue ledgers,  department  costs,  etc.  In 
more  detail  he  discusses  the  fundamental 
principles  of  cost  accounting,  the  devising 
of  systems  to  suit  the  demands  of  the 
particular  business,  the  governing  ledger, 
the  statement  of  the  results  of  the  opera- 


tion of  the  business,  the  relation  of  the 
manager  to  the  ficcountlng  system  and  the 
knowledge  which  the  directors  should  have 
of   it,   and    how    they   should   obtain    it. 

One  who  fully  understands  all  the  state- 
ments and  allusions  In  the  book  has  al- 
ready become  an  expert  accountant,  at 
least  in  theory,  and  the  author  Is  evi- 
dently doubtful  of  producing  this  effect 
upon  all  his  readers,  for  In-  fn-<iuently 
emphasizes  the  ncccssfty  of  procuring  the 
assistance  of  expert  acountants  to  pre- 
pare and  Install  systems  of  accounting,  to 
audit  books,  to  Interpret  statements,  bal- 
ance sheets,  etc.  The  book  Is  worth  the 
no  small  trouble  of  reading  It  with  rea- 
sonably complete  understanding  If  the 
reader  gains  a  knowledge  of  the  possi- 
bilities of  pit  falls  in  statements  and  bal- 
ance sheets  and  some  Idea  of  how  and 
where   to   look   for   them. 

Concrete  Inspection.  A  manual  of  In- 
formation and  instructions  for  inspec- 
tors of  concrete  work  with  standard 
and  tvpical  specifications.  By  Charles 
S.  Hill,  C.  E.  Cloth.  179  small  pages, 
$1  net.  The  Myron  C.  Clark  Publishing 
Company,   Chicago,  and  New  York. 

Mr.  Hill  is  a  compiler  of  books  who  ex- 
ercises judgment,  and  within  the  rather 
restricted  limits  he  has  set  himself  he  has 
made  a  good  collection  of  information, 
instrtictions  and  standards  for  inspectors 
of   concrete. 

The  book  begins  with  a  chapter  on  the 
duties  of  the  inspector  in  receiving  con- 
crete materials,  cement,  sand,  aggregates 
and  water  and  the  methods  of  determining 
quickly  their  conformity  with  the  specifi- 
cations. The  second  chapter  is  on  propor- 
tioning and  mixing  and  gives  the  inspec- 
tor many  practical  hints  and  instructions, 
one  of  the  most  important  of  which  is  to 
report  perculiaritics  to  his  chief  and  find 
out  what  is  required  of  him.  Form  work, 
lumber,  workmanship  and  removal ;  re- 
inforcement and  methods  of  placing ;  the 
placing  of  concrete ;  joining  of  old  and  new 
work,  and  procedure  in  water  and  in  freez- 
ing weather ;  details  of  methods  of  side- 
walk construction  :  molding  and  driving 
concrete  piles,  each  has  a  brief  but  com- 
prehensive  chapter. 

Standard  specifications  are  given  as 
follows : 

From  the  American  Society  for  Testing 
Materials  for  cements. 

From  the  American  Railway  Engineer- 
ing and  Maintenance  of  Way  Association 
for  Portland  cement  concrete  and  rein- 
forced  concrete. 

From  the  building  ordinance  of  St. 
Louis.    Mo.,    for   concrete   building. 

From  the  National  Association  of  Ce- 
ment Users  the  proposed  standard  build- 
ing regulations  for  the  use  of  reinforced 
concrete;  for  sidewalks;  for  hollow  build- 
ing blocks. 

From  the  Concrete  Steel  Engineering 
Co.,  for  material  and  workmanship  for 
arch  bridge  construction. 


OICOANIZATIONi 
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Technical  Meetings— Technical  Schools— Personal  Notes 


Technical  Meetings. 

The  annual  convention  of  the  Illinois 
Mayors'  Association  will  be  held  at  Cairo, 
111.,  May  18  and  19.  The  program  in- 
cludes the  following  papers :  "Finances 
and  Accounting  of  Cities,"  Hon.  Edmund 
J.  James,  president  University  of  Illinois  ; 
"Public  Service  Corporations  and  Their 
Control,"  Mayor  N.  T.  Rawleigh,  of  Free- 
port  ;  "Enforcement  of  Ordinances,"  E.  S. 
McDonald,  ex-mayor  of  Decatur  ;  "Public 
Health  and  Sanitation,"  Dr.  W.  A.  Evans, 
health  commissioner  of  Chicago ;  "The 
Construction,  Repair  and  Maintenance  of 
Pavements,"  Clark  G.  Anderson,  city  en- 
gineer of  Moline,  111.  ;  "Duties  of  Public 
Officials,"  Mayor  Silas  Cook,  East  St. 
Louis,  111. 

The  next  convention  of  the  Indiana  Mu- 
nicipal League  will  be  held  in  Richmond, 
Ind.,  June  21,   22  and  23. 

The  annual  convention  of  the  South- 
western Electrical  and  Gas  Association 
will  be  held  at  Beaumont,  Texas,  May  12, 
13   and  14. 

The  annual  meeting  of  the  Appalachian 
Engineering  Association  will  be  held  at 
T\'inston-Salem,  N.  C,  May  6  and  7. 
Henry  M.  Payne,  secretary,  Morgantown, 
W.   Va. 

The  semi-annual  meeting  of  the  Ohio 
Society  of  Mechanical,  Electrical  and 
Steam  Engineers  will  be  held  at  Cincin- 
nati, Ohio,  May  19  and  2  0.  F.  K.  San- 
born, secretary,  Ohio  State  University,  Co- 
lumbus. 

At  the  meeting  of  the  Municipal  Engi- 
neers of  New  York  city,  April  27,  Wm.  G. 
Ford  read  a  paper  on  "The  Development 
of  Jamaica  Bay  Into  a  Harbor  for  New 
York  City."  The  society  hopes  to  have  a 
hundred  responses  so  that  it  can  make  an 
inspection  trip  to  the  General  Electric 
works  at  Schenectady,  the  Albany  filtra- 
tion plant,  and  the  large  lift  lock  at 
Cohoes. 

The  annual  meeting  of  the  National 
Electric  Light  Association  will  be  held 
at  St.  Louis,  Mo.,  May  23,  24,  25,  26,  27 
and  28.  T.  C.  Martin,  secretary,  29  "West 
Thirty-ninth  street.  New  York  City. 

The  spring  meeting  of  the  American  So- 
ciety of  Mechanical  Engineers  will  be  held 
at  Atlantic  City,  N.  J.,  May  31,  June  1,  2 
and  3.  Calvin  W.  Rice,  secretary,  29 
West  Thirty-ninth  street.  New  York  City. 
The  annual  convention  of  the  Engineers' 
Society  of  Pennsylvania  will  be  held  at 
Harrisburg,   Pa.,   June   1,   2   and   3.      E.   R. 


Dasher,    secretary,    Gilbert   Building,    Har- 
risburg,  Pa. 

At  a  meeting  of  the  Canadian  Society 
of  Civil  Engineers  in  Montreal,  April  7, 
a  paper  by  H.  S.  Hancock,  Jr.,  on  "The 
Fort  T\'illiam  Water  Supply,"  was  read  by 
R.   S.  Lea. 

A  committee  made  up  of  representatives 
appointed  by  twelve  different  engineering 
societies  has  recommended  the  construc- 
tion of  a  building  for  the  scientific  and 
engineering  societies  of  Boston,  similar  to 
the  Engineering  Societies'  building  in  New 
York  City.  Letters  are  being  circulated 
to  ascertain  the  membership  possibilities 
for  the  new  club.  The  societies  repre- 
sented on  the  committee  are  as  follows : 

Boston  Society  of  Civil  Engineers, 
American  Institute  of  Electrical  Engi- 
neers, American  Society  of  Mechanical 
Engineers,  American  Institute  of  Archi- 
tects (Boston  chapter).  National  Electric 
Light  Association  (New  England  section). 
New  England  Association  of  Gas  Engi- 
neers, Illuminating  Engineering  Society 
(New  England  section),  New  England 
Street  Ry.  Club,  New  England  Water 
Works  Association,  American  Chemical  So- 
ciety (Northeastern  section),  Society  of 
Chemical  Industry,  Telephone  Society  of 
New   England. 

The  annual  convention  of  the  American 
Society  of  Civil  Engineers  will  be  held  in 
Chicago,  .  111.,  June  21,  22,  23  and  24. 
Chas.  W.  Hunt,  220  W.  Fifty-seventh 
street.  New  York  City. 

The  annual  convention  of  the  Society 
for  the  Promotion  of  Engineering  Edu- 
cation will  be  held  at  Madison,  Wis.,  June 
23,  24  and  25.  Henry  H.  Norris,  secre- 
tary,  Cornell  University,   Ithaca,   N.   Y. 

The  annual  convention  of  the  American 
Institute  of  Electrical  Engineers  will  be 
held  at  Jefferson,  N.  H.,  June  27,  28,  29 
and  30.  R.  W.  Pope,  secretary,  33  West 
Thirty-ninth  street.  New  York  City. 

The  annual  meeting  of  the  American 
Society  for  Testing  Materials  will  be  held 
at  Atlantic  City,  N.  J.,  June  28,  29,  30, 
July  1  and  2.  Edgar  Marburg,  secretary, 
University  of  Pennsylvania,  Philadelphia, 
Pa. 

The  New  England  Water  Works  Asso- 
ciation held  a  special  meeting  in  Hart- 
ford, Conn.,  April  13.  President  King  an- 
nounced that  the  date  of  the  annual  con- 
vention, which  is  to  be  held  in  Rochester, 
N.  Y.,  has  been  changed  from  September 
14-16    to    September   21,    22    and   23.      The 
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cleanlngr  of  water  mains,  secondary  water 
supplies,  and  forestry  were  the  subjects 
dist'ussfd. 

The  annual  convention  of  the  American 
^^■ater  Works  Association  is  in  session  as 
this  number  of  Municipal  Engineering 
goes  through  the  press.  Report  of  the 
proceedings  will  appear  In  the  June  num- 
ber. 

The  second  national  conference  on  city 
planning  and  tlie  prolilems  of  congestion 
will  bo  held  In  Rochester,  N.  Y.,  May  2, 
3   and   4. 


Teclinlral    .Seliouls. 


The  April  number  of  the  Clarkson  Bul- 
letin gives  the  description  of  courses  of 
study,  equipment,  facilities,  etc.,  of  the 
usual  school  catalog  for  the  School  of 
Technology   at   Potsdam,   N.   Y. 

The  forest  products  laboratory  at  the 
University  of  Wisconsin,  Madison,  Wis., 
will  be  opened  formally  on  June  4.  The 
university  furnishes  building,  light,  heat 
and  power  and  the  United  States  forest 
service  the  equipment,  apparatus  and  35 
or  40  men  to  carry  on  the  work.  A 
number  of  vacancies  in  wood  preserva- 
tion, testing  and  chemical  engineering 
work  will   be   filed   in   May   and  June. 

Union  College,  Schenectady,  N.  Y., 
opened  its  new  general  engineering  build- 
ing April  28. 

"Unit  Coal  and  the  Composition  of 
Coal  Ash,"  by  S.  W.  Parr  and  W.  F. 
Wheeler,  is  issued  by  the  Illinois  Uni- 
versity Engineering  Experiment  Station 
as  Bulletin  No.  37.  This  is  a  re- 
port of  a  series  of  experiments  on  coal, 
together  with  a  tabulation  of  calculated 
values  for  unit  coal  for  Illinois,  Ohio,  and 
other  coal  regions  of  the  United  States. 
The  results  show  great  constancy  in  the 
value  of  unit  coal  for  any  given  mine  or 
region,  nothwithstanding  the  fact  that  the 
value  of  the  natural  coal  as  mined  may 
vary  between  wide  limits. 

"The  Weathering  of  Coal,'  by  S.  W. 
Parr  and  W.  F.  Wheeler,  is  issued  by 
the  Engineering  Experiment  Station  of  the 
University  of  Illinois  as  Bulletin  No.  38. 
This  bulletin  embodies  the  results  of 
weathering  tests  conducted  on  car-load 
lots  of  coal  for  a  period  of  one  year,  in 
the  course  of  which  coal  from  various 
mines  was  exposed  in  covered  bins,  open 
bins  and  under  water.  The  results  are 
presented  in  the  form  of  charts  which 
show  graphically  the  losses  in  heating 
value  resulting  from  each  condition  of  ex- 
posure. 

The  tenth  annual  session  of  the  Sum- 
mer Schools  for  Engineers  and  Artisans, 
under  direction  of  the  College  of  Engineer- 
ing of  the  University  of  Wisconsin,  opens 
June  27th,  continuing  for  six  weeks.  Ad- 
vanced courses  are  offered  in  Direct  and 
Alternating  Currents,  Hydraulics,  Machine 
Design,  Descriptive  Geometry,  Applied 
Mechanics.  Shopwork,  Steam  and  Gas 
Engineering    and    Surveying.      Elementary 


cour-se.s  for  arlLsans,  and  those  not  having 
preparation  for  the  advanced  work,  are 
orrercd  In  Applied  Electricity,  Engines 
and  Boller.s,  I<\iels  and  Lubrlcant.s,  Me- 
chanical Drawing,  Machine  Design.  Ma- 
terials of  Construction,  Shopwork  and 
Surveying.  The  teaching  staff  Is  taken 
from  the  regular  instructional  force,  and 
all  laboratory  equipment  of  the  engineer- 
ing college  is  availalde  for  students.  For 
bulletin  or  further  information  address 
F.  E.  Turneaure,  Dean,  College  of  Engi- 
neering, Madison,  Wis. 


I'erHonal   Notes. 


J.  W.  Mellor  has  been  elected  mayor  at 
Sedalia,   Mo. 

J.  P.  Leggett  has  been  elected  mayor  at 
Carthage,   Mo. 

J.  B.  Bullard  has  been  elected  mayor  at 
Topeka,   Kans. 

Emil  Seidel  has  been  elected  mayor  at 
Milwaukee,  Wis. 

Itobert  E.  Lee  has  been  elected  mayor  at 
Springfield,   Mo. 

Hon.  William  Gilbert  has  been  re-elected 
mayor  at  Laurel,   Md. 

W.  U.  V.  Spencer  has  been  elected 
mayor,  at  Webb  City,  Mo. 

Samuel  A.  Carlson  has  been  re-elected 
mayor   at   Jamestown,    N.   Y. 

Morgan  R.  Butler  has  been  elected  city 
engineer,    at    Waukesha,    Wis. 

John  W.  Budd  has  been  reappointed  city 
engineer  at  Des   Moines,   Iowa. 

Charles  J.  Baumgartner  has  been  elected 
city  engineer  at   Dubuque,  Iowa. 

Hon.  Alvah  P.  Clayton  has  been  re- 
elected mayor  of  St.  Joseph,  Mo. 

Otto  Matthews  has  been  elected  mayor 
and  Zarna  Patton  councilman  at  Macon, 
Mo. 

Ferdinand  "V.  Wolfe,  former  mayor  of 
Dover.  N.  J.,  died  suddenly  in  that  city, 
April  22. 

William  McGuilsery  and  William  O. 
Kunkle  have  been  elected  aldermen  at 
Carthage,  Mo. 

Dr.  Tenney  has  been  elected  mayor,  P. 
A.  Turton  clerk,  and  G.  Ryffet  treasurer 
at  Alma,   Mich. 

Darius  A.  Brown  has  been  elected  mayor 
of  Kansas  City,  Mo.,  succeeding  Hon. 
Alfred  F.  Evans. 

Thomas  Fitzpatrick,  J.  O.  Strubingle, 
and  W.  R.  Wilson  have  been  elected  alder- 
men at  Barry,   III. 

Edward  L.  Smith  has  been  elected 
mayor  at  Hartford,  Conn.,  succeeding  Hon. 
Edward  T\'.  Hooker. 

R.  A.  Hatfield.  Miles  Harrison,  Gilbert 
Keith  and  M.  F.  Buckley  have  been  elected 
councilmen  at  Trenton,  Mo. 

Theodore  A.  Leisen  has  been  re-elected 
chief  engineer  and  superintendent  of 
water  works,   at  Louisville.    Ky. 

John  S.  Filmley.  Perry  Hasslman,  John 
Swadon  and  W.  E.  Kneeland  have  been 
elected  aldermen  at  Griggsville,   III. 

Captain  John  E.  ^Miittlesey,  former 
mayor  of  Houston,  Texas,  died  at  his 
home  in  Washington,  Conn.,  recently,  aged 
79   years. 

E.  F.  Stebbins  has  been  elected  mayor 
and  B.  F.  Harri.s,  D.  M.  Ward.  L.  J.  Kar- 
fenberger,  and  W.  C.  Brown  aldermen  at 
Lebanon.   Mo. 

William  J.  "Welch,  formerly  water  com- 
missioner at  Boston,  Mass.,  has  been  re- 
appointed to  that  position,  succeeding  Wil- 
liam E.  Hannan. 

Louis  W.  Anderson,  who  recently  re- 
signed as  city  engineer  of  Grand  Rapids, 
Mich.,  has  formed  a  partnership  with 
Charles  J.  Carpenter,  under  the  firm  name 
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of  Carpenter  &  Anderson,  and  will  con- 
duct a  general  engineering  and  construc- 
tion business. 

A.  A.  Faucett  has  been  elected  mayor 
at  Tacoma,  Wash.,  and  will  be  the  first 
to  serve  under  the  commission  form  of 
government  in  that  city. 

E.  W.  Brown  has  been  elected  mayor, 
F.  H.  Farwell,  B.  G.  Brown  and  Joe 
Weaver,  aldermen,  and  K.  A.  Mitchell, 
secretary,  at  Orange,  Tex. 

Merritt  H.  Smith,  M.  Am.  Soc.  C.  E., 
has  been  appointed  deputy  engineer  of 
the  board  of  water  supply.  New  York  City, 
to   succeed  Charles   L.    Harrison,    resigned. 

J.  S.  Worley,  Kansas  City,  Mo.,  has 
been  appointed  a  member  of  the  commis- 
sion to  appraise  the  water  powers  of 
Michigan  not  already  taken  over  by  private 
corporations    and    individuals. 

E.  F.  Ayers,  of  Beaumont,  Tex.,  has 
been  appointed  state  highway  engineer  for 
Oklahoma.  A  roads  laboratory  will  be 
established  at  the  Oklahoma,  Agricultural 
and   Mechanical   College,    Stillwater. 

T.  H.  Brannon,  formerly  assistant  en- 
gineer, department  public  service,  Co- 
lumbus, Ohio,  has  been  promoted  to  be  en- 
gineer in  charge  of  streets  in  that  city, 
and  will  be  succeeded  by  R.  C.  Chaney. 

Mr.  C.  S.  Davidson,  a  specialist  in  hy- 
draulic and  concrete  work,  has  become 
associated  with  Mr.  E.  C.  Crum,  civil 
engineer  and  constructor,  Frederick,  Md. 
Tliey    will    continue    to    do    all    classes    of 


municipal  and  railway  engineering  and 
constructing,  under  the  firm  name  of  Crum 
&  Davidson,  at  the  present  offices  of  Mr. 
Crum. 

J.  H.  Titus  has  been  appointed  city 
engineer,  to  succeed  J.  H.  Matthews,  re- 
signed, at  Arkansas  City,  Kans.  Mr. 
Titus  has  been  consulting  engineer  on 
sewers  and  pavements  for  the  city  for 
the    last   six   months. 

Benjamin  K.  Hough  has  been  appointed 
Boston  sales  manager  for  the  Wisconsin 
Engine  Company,  of  Corliss,  Wis.  He  will 
have  offices  in  the  Oliver  building,  Bos- 
ton, and  will  represent  the  company  in 
the    New   England   states. 

Andrew  W.  Woodman  and  Albert  B. 
Moore,  of  Chicago,  have  formed  a  part- 
nership for  the  practice  of  civil,  mechan- 
ical and  electrical  engineering,  under  the 
firm  name  of  Woodman  &  Moore,  with 
offices  at   1S4   La   Salle  street. 

H.  J.  Arrive  has  resigned  as  superin- 
tendent of  water  works  at  Houston,  Tex., 
and  will  establish  an  office  for  general 
consultation  and  water  works  construction 
work.  John  B.  Williams  has  been  ap- 
pointed  to   succeed   Mr.   Arrive. 

John  B.  Gordon,  Assoc.  M.  Am.  Soc. 
C.  E.,  has  been  appointed  assistant  engi- 
neer of  the  department  of  sewers  at  Wash- 
ington. D.  C,  to  succeed  T.  C.  H.  Baily, 
M.  Am.  Soc.  C.  E.,  who  has  been  ap- 
pointed enegineer  in  charge  of  street  ex- 
tensions. 


Bitu-Mass   for    Roadways. 

Perhaps  the  most  interesting  of  the  pro- 
cesses for  iiroducing  a  good  pavement  for 
roads  and  lightly  traveled  streets  at  a  low 
price  is  Bitu-Mass,  on  which  has  been 
spent  two  or  three  years  of  time  and  ef- 
fort in  developing  the  material,  the  pro- 
cess and  the  machinery  for  making  the 
pavement.  It  is  too  long  a  story  to  tell 
at  once,  but  some  of  the  basic  principles 
can  be  stated,  to  be  followed  by  details 
of  history  and  results. 

The  theory  upon  which  the  process  has 
been  developed  is  that  heating  the  ma- 
terials found  in  the  roadway  oxidizes  or- 
ganic matter  and  drives  it  off  making  the 
material  equal  to  clean  sand  or  broken 
stone.  Muck  or  very  fine  loam  could 
hardly  be  treated  satisfactorily,  but  the 
material  usually  found  on  roadways  in 
active  use  comes  through  the  heating  pro- 
cess in  good  condition  for  u.se  in  the  new 
road  surface.  The  specifications  provide 
for  the  addition  of  gravel  or  broken  stone 
and  sand  in  ca.se  the  old  road  surface  is 
short    of    such    materials. 

The  heated  aggregate  is  mixed  with 
heated  bitumen,   laid  on  the   roadway  and 


thoroughly  compacted,  producing  a  dur- 
able, smooth  but  not  slippery,  noiseless 
and  dustless   pavement. 

The  machine  which  produces  this  re- 
sult is  an  iinportant  adjunct  of  the  pro- 
cess. It  is  shown  at  work  in  the  accom- 
panying photograph.  Projecting  from  the 
end  of  the  machine  is  seen  the  chute  lead- 
ing materials  to  the  rotary  dryer.  The 
end  of  the  chute  is  covered  by  a  screen 
which  rejects  everything  more  than  one 
inch  in  diameter.  The  material  from  the 
old  road  surface,  mixed  with  gravel  or 
sand  if  necessary,  is  shoveled  upon  the 
screen  and  the  material  finer  than  one 
inch  passes  into  the  machine.  No  further 
handling  is  required,  all  of  the  machine 
operations  being  automatic  until  the  pav- 
ing mixture  is  dropped  into  wheelbarrows 
to  be  dumped  in  place  on  the  subgrade 
and  rolled  into  a  finished  wearing  surface. 
The  furnace  for  heating  the  material  is 
located  on  the  farther  end  of  the  machine, 
and  all  of  the  hot  air  and  products  of 
combustion  are  drawn  through  the  dryer 
by  the  blower  shown  in  the  picture  on 
the  rear  end  of  the  machine,  and  the  dust 
is   collected   in   the   Cyclone   dust  collector. 
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also  seen  in  the  photograph,  so  that  the 
machine  Is  not  a  nuisance  on  the  street. 
The  dried  and  heated  material  discharges 
into  a  hopper  at  the  farther  end  of  the 
dryer  and  is  carried  by  an  automatic  con- 
vej-or  to  a  duplicate  measuring  box  so 
that  one  side  can  fill  while  the  other  side 
is  emptying.  Near  this  box  is  another 
duplicate  measuring  device  for  the  bitu- 
men which  flows  from  the  heating  kettle 
into  one  side  or  the  other.  The  measuring 
boxes  for  dry  material  and  hot  bitumen 
discharge  together  automatically  into  a 
mixer  of  the  usual  desigrn,  and  when  the 
mixture  is  made  thoroughly  it  is  dumped 
into  wheelbarrows. 

The  machine  is  self-propelling,  is 
moved  along  as  the  pavement  is  laid,  and 
this  insures  hot  material  in  the  roadway. 
It  is  29  feet  long,  10  feet  in  greatest  width 
and  In  greatest  height.  The  machinery  is 
run  by  a  20  horsepower  engine  behind 
the  vertical  boiler  seen  in  the  photograph. 
The  capacity  of  the  outfit  is  55  to  60  cubic 
yards  in  a  10-hour  day. 

The  process  of  laying  the  pavement  be- 
gins with  the  scarifying  of  the  old  surface, 
which  is  then  removed  to  sufficient  depth 
to  give  the  desired  finished  surface  when 
the  pavement  is  completed,  and  deposited 
along  the  side  of  the  roadway.  An  8-ton 
roller  is  used  for  compacting  the  sub- 
grade,  and  is  later  used  after  a  2 1/4 -ton 
roller  in  compacting  the  bituminous  wear- 
ing surface.  The  material  deposited  along 
the  road  is  then  run  through  the  heating 
and  mixing  machine,  with  such  addi- 
tional sand  and  gravel  as  may  seem  de- 
sirable, and,  when  deposited  in  place  by 
the  wheelbarrow,  is  rolled  to  a  smooth, 
even  surface  in  a  compact  layer  by  the 
rollers.  For  a  country  road  the  bitum- 
inous layer  is  ample  if  4  inches  thick. 
The  thickest  city  street  yet  laid  is  5 
inches  deep. 

The  company  developing  the  pavement 
now  has  several  streets  of  various  ages 
and  amounts  of  traflfic,  which  demonstrate 
its  excellent  qualities  and  its  adaptability 
to  the  various  conditions  of  traffic.  Some 
further  description  of  these  streets  and  of 
the  adaptability  of  the  construction  to 
flrst-class  country  roads  will  be  given 
later.  Meantime  the  American  Paving 
and  Construction  Co.,  Commercial  Club 
building,  Indianapolis,  Ind.,  will  supply 
any  details  desired  regarding  this  very 
meritorious  method  of  meeting  the  most 
pressing  demand  upon  modern  road  con- 
structors for  a  surface  that  will  stand 
under  automobile  traffic  and  is  reasonable 
In  price. 


terials  is  a  great  saver  of  cost  and  con- 
server  of  materials. 

The  Stocker  Concrete  Material  Washer 
Company,  of  Highland,  111.,  has  patented 
a  washer  which  will  wash  about  75  tons 
of  material  in  ten  hours,  containing  as 
much  as  20  per  cent,  of  clay,  at  an  ex- 
penditure of  10  to  15  gallons  of  water  a 
minute.  It  will  remove  all  materials  that 
will  dissolve  or  float  in  water.  When 
water  is  scarce  it  can  be  run  from  the 
machine  to  settling  basins  and  used  over 
again.  It  is  operated  by  a  2 -horsepower 
gasoline  engine  and  a  pump  would  be 
necessary  if  water  of  sufficient  pressure 
is  not  available. 

The  drum  of  the  washer  is  about  8  feet 
long  and  30  inches  in  diameter  and  has 
a  chain  drive.  The  material  is  put  in  at 
one  end,  is  stirred  up  by  the  revolution  of 
the  drum,  which  is  fitted  with  riveted 
angle-irons  on  the  inside  and  steel  strips 
forming  elevators  which  carry  the  ma- 
terial to  the  upper  part  of  the  drum, 
whence  it  drops  into  stationary  steel 
chutes,  which  drop  it  back  into  the  water 
to  be  taken  up  by  the  elevator  and 
dropped  into  the  next  chute  until  it  is 
finally  discharged  from  the  machine.  The 
clean  water  enters  at  the  discharge  end 
of  the  drum  and  discharges  at  the  other 
end. 

Other  sizes  of  the  washer  are  also  made 
and  elevatoi'S  for  placing  the  washed  ma- 
terial are  also  attached  if  desired. 

Reports  of  the  practical  uses  of  the 
machine  are  very  favorable,  and  it  should 
in  many  cases  save  much  in  the  cost  of 
work  where  naturally  clean  materials  are 
not  readily  available.  The  company  will 
give  full  information  about  the  machine 
on   request. 


The   Stocker  Washing:  Machine  for  Concrete 
Materials. 

Many  times  materials  for  concrete,  such 
as  gravel,  sand  or  crushed  rock,  are  too 
dirty  to  pass  specifications  or  to  make 
good  concrete  and  clean  materials  can  be 
obtained  only  at  great  cost.  In  such  cases 
an  economical  method  of  washing  the  ma- 


Acme   Corrugated  Metal   Culverts. 

From  an  article  on  "Experience  with 
Pipe  Culverts  of  Corrugated  Iron,"  de- 
scribing this  form  of  drainage  conduits  in 
detail,  the  following  description  of  the 
Acme  culvert  is  extracted.  It  shows  the 
good  points  of  this  culvert  and  its  dura- 
bility. The  new  catalog  will  be  sent  on 
request. 

The  Acme  corrugated  metal  culvert, 
made  by  the  Canton  Culvert  Co.,  of  Can- 
ton, Ohio,  is  so  designed  as  to  enable  it 
to  be  shipped  either  set  up  complete,  or 
in  semi-circular  sheets  nested  together  and 
ready  to  be  erected  in  the  field.  The 
sheets  have  interlocking  flanged  ends, 
which  are  bolted  together,  forming  two 
longitudinal  ribs.  The  culvert  is  so 
made  that  the  flanges  provide  am- 
ple bearing  surface,  while  the  bolts 
prevent  spreading  at  the  joint.  The  cir- 
cular seams  are  made  by  lapping  the  cor- 
rugations, the  upper  and  lower  sheets 
breaking  joints.  An  advantage  of  this 
construction  is  that  the  sheets  can  be 
nested  and  packed  in  bundles  for  conven- 
ience of  transportation.  For  special  pur- 
poses, flat  corrugated  bottom  plates  may 
be  used,  making  a  culvert  of  semi-circular 
section. 

Perforated  corrugated  plates  are  used  in 
some  cases  for  the  upper  half  of  drains  or 
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culvert  of  both  circular  nntl  senil-circular 
section,  tlie  plates  Ix-liijc  made  for  diame- 
ters of  8  inches  to  3G  inches.  These  plates 
have  i.{.-inch  lioles  of  4  inches  pitch  (stag- 
gered) in  tlie  valleys  of  the  corrugations. 
After  being  punched  these  plates  are  gal- 
vanized by  the  liand-dipped  i)rocess  so 
that  there  arc  no  exposed  edges. 

The  sheets  are  made  of  a  special  gal- 
vanized material,  termed  "No-Co-Ko" 
metal,  and  the  company  states  that  the 
manufacture  (from  the  furnace  to  the  fin- 
ished product)  is  under  Its  supervision  and 
direct  management  in  its  local  mill  con- 
nections. C^omparative  tests  with  so- 
lutions of  sulphuric  acid  are  said  to  have 
showed  a  rust-resistance  five  times  higher 
than  that  of  charcoal  iron  and  over  six- 
teen  times   that  of  steel. 

The  "Acme"  culverts  have  been  used 
extensively  in  this  country,  and  to  some 
extent  In  other  countries.  They  are  made 
in  diameters  of  8  inches  to  6  feet,  witli 
metal  of  Nos.  16,  15  and  14  U.  S.  gage 
for  the  smaller  sizes,  and  Nos.  12  and  10 
gage  for  the  larger  sizes.  The  sheets  are 
in  26-inch  lengths,  with  2-inch  laps,  mak- 
ing a  finished  length  of  24  inches.  It  is 
estimated  that  when  properly  laid  a  life 
of  20  to  25  years  may  be  expected. 


Sperry    Expansion     Culverts. 

The  Portsmouth  Machine  and  Casting 
Co.,  Portsmouth,  O.,  has  placed  on  the 
market  a  patented  cast  iron  culvert,  which 
presents    some    new    and    interesting    fea- 


SPERRY  ROAD  CULVERT. 

tures  in  culvert  construction.  In  its  de- 
sign the  Inventor  has  endeavored  to  se- 
cure a  culvert  which  will  not  only  fill  all 
the  requirements  of  a  road  culvert,  but 
one  which  will  reduce  the  cost  of  mainte- 
nance to  a  minimum.  Being  made  of  cast 
iron,  it  is  practically  imper\ious  to  the 
action  of  rust,  which  makes  it  much  more 
durable  than  the  average  metallic  culvert. 
It  is  made  in  short  sections  (the  longest 
being  three  feet),  which  connect  up  to- 
gether to  make  any  desired  length.  This 
feature  makes  the  culvert  easy  to  ship, 
easy  to  handle  and  easy  to  place  in  po- 
sition. 

Expansion  is  provided  for  by  the  use 
of  curved  tongues  on  the  side  walls  and 
slotted  holes  along  the  edges  of  the  bot- 
tom by  means  of  which  the  base  and  sides 
are  locked  together,  yet  leaving  sufficient 
play  to  prevent  breakage  by  the  action  of 
either  frost  or  traffic.      Nor  is   it  possible 


for  the  culvert  to  settle  out  of  line.  In 
case  of  washouts  or  freshets,  a  Sperry 
culvert  may  be  carried  away,  as  any  cul- 
vert might,  but  because  of  its  sectional 
construction  It  may  easily  be  reas.sembled 
and  replaced.  The  capacity  is  said  to  be 
slightly  more  than  that  of  a  correspond- 
ing size  of  round  pipe,  owing  to  the  great- 
er pressure  on  the  broad  base.  Its  great 
strength  Is  shown  by  the  guarantee  under 
which  it  is  sold,  to  withstand  the  weight  of 
a  20-ton  road  roller  with  a  cover  of  six 
or  more  inches  of  good  road  bed,  or  the 
strains  of  heaviest  railroad  loadings  with 
a  cover  of  four  feet  or  more.  For  ordi- 
nary interurban  traction  purposes  two  to 
three  feet  of  cover  is  usually  sufficient. 

The  culvert  has  been  quite  extensively 
used  In  the  east  for  several  years,  and 
has  been  adopted  by  one  of  the  leading 
railroads  in  New  York  state.  For  tram- 
way and  county  road  construction  it  has 
also  become  fiuite  popular  in  certain  dis- 
tricts. In  appearance,  the  culvert  is  neat 
and  ornamental  when  in  place,  the  head 
walls  allowing  any  desired  dressing  of 
banks  or  overfill. 

The  Portsmouth  Machine  and  Casting 
Co.,  Portsmouth,  O-,  has  the  exclusive 
manufacturing  sales  rights  in  several 
states. 


The    Story    of    Market    Street,    Philadelphia. 

Probably  never  in  the  history  of  Amer- 
ican cities  has  a  matter  of  street  pave- 
ment loomed  so  large  in  the  public  im- 
agination, or  become  so  widespread  a  sub- 
ject for  intense  partisanship,  as  the  case 
of  Market  street  in  Philadelphia,  during 
the  past  season.  For  a  year  or  more  Mar- 
ket street  was  in  chaos  on  account  of 
the  building  of  the  subway.  Traffic  had 
been  greatly  reduced  on  account  of  the 
rough  going,  and  pedestrians  were  avoid- 
ing the  thoroughfare  on  account  of  the 
dirt  and  confusion.  Market  street  is  the 
center  of  the  retail  shopping  district  of 
Philadelphia,  and  its  merchants  suffered 
enormous  losses  through  the  diversion  of 
traffic  to  other  streets,  as  well  as  in  the 
difficulties  and  delays  in  shipping  and  re- 
ceiving goods. 

When  the  subway  at  last  was  covered  in 
and  the  question  of  pavement  came  up, 
the  Market  street  merchants  got  together 
and  formed  an  association,  including  prac- 
tically all  the  retailers  on  the  street,  for 
the  purpose  of  protecting  their  interests 
and  seeing  to  it  that  Market  street  was 
paved  with  a  pavement  that  would  at- 
tract traffic  and  accord  with  the  comfort 
and  convenience  of  pedestrians.  The  old 
Market  street  pavement  had  been  granite 
blocks,  and  the  merchants  wanted  no  more 
of  it.  Granite  block  pavement  was  rough, 
frightfully  noisy,  and  not  easy  to  clean. 
Sentiment  among  the  merchants  at  first 
was  for  asphalt  or  brick,  as  these  were 
the  only  smooth  pavements  with  which 
they  were  then  familiar.  Then  came  the 
suggestion  of  wood  block  pavements,   and 
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a  committee  was  sent  to  other  cities,  es- 
pecially New  York,  to  get  pointers  on 
the  subject.  It  returned  enthusiastic  for 
wood  block  pavement,  on  the  ground  that 
it  was  quieter  than  brick  or  asphalt,  much 
more   durable,    and  very   clean. 

The  next  step  of  the  merchants  was  to 
employ  a  firm  of  pavement  testing  ex- 
perts to  prepare  a  special  report  and  to 
recommend  the  pavement  that  would  best 
suit  Market  street  conditions.  The  ex- 
perts submitted  an  elaborate  and  complete 
report,  covering  the  paving  field  with 
great  care  from  the  standpoints  of  dura- 
bility and  other  desirable  qualities.  The 
report  was  entirely  unbiased.  The  facts 
reported  were  highly  favorable  to  the  wood 
block   proposition. 

By  this  time  the  merchants  were  unani- 
mous, and  they  began  making  vigorous 
representations  to  the  city  council  and 
the  mayor,  and  forced  the  city  authorities 
to  investigate  the  subject  themselves.  At 
the  same  time  they  stimulated  newspaper 
di.scussion,  and  before  long  the  entire  town 
was  talking  about  pavement  stresses,  pave- 
ment guarantees,  etc.,  and  the  wise  citi- 
zens were  explaining  to  the  rest  how  a 
wooden  street  could  be  made  that  wou'd 
last  longer  than  stone.  Public  sentiment 
soon  came  to  favor  the  wood  block  pave- 
ment as  strongly  as  the  merchants  did, 
and  the  largest  wood  block  pavement  con- 
tract that  has  yet  been  let  in  this  country 
was  finally  signed  by  the  mayor. 

^Vhile  the  pavement  was  being  put  down 
the  work  was  regarded  as  one  of  the 
sights  of  the  town.  Thousands  of  citizens 
who  had  fought  for  the  pavement  came  to 
witness  the  laying  of  the  first  block  with 
appropriate  ceremony.  So  watchful  were 
the  peop'e  that  the  discovery  of  an  occa- 
sional imperfect  block  in  the  piles  on  the 
sidewalk  caused  a  "tempest  in  a  teapot" 
for  a  day,  until  the  matter  could  be  satis- 
factorily  explained   in   the   newspapers. 

After  the  pavement  was  completed  and 
the  barriers  removed,  traffic  flooded  into 
Market  street  as  never  before.  Phi'.adel- 
phians  found  that  it  made  pleasanter 
pavement  to  ride  over ;  pleasure  vehicles 
began  to  use  the  street  in  great  numbers  ; 
and  for  pedestrians  it  immediately  became 
the  favorite  street  in  the  city.  The  re- 
markable reduction  in  noise  made  it  a 
pleasanter  place  to  walk  ;  one  turned  into 
the  street  with  a  feeling  of  relief  after  the 
uproar  of  neighboring  stone  pavements. 

The  Christmas  shopping  season  brought 
to  the  Market  street  merchants  a  record 
business,  and  they  openly  and  repeatedly 
testified  in  the  newspapers  and  elsewhere 
that  the  new  pavement  had  been  responsi- 
ble for  it,  and  had  made  Market  street 
the  favorite  haunt  of  the  shopping  public. 

Their  satisfaction  was  shown  again  in 
February  when  the  city  was  visited  by  a 
committee  of  Chicago  oflicials,  who  were 
making  a  tour  of  the  large  cities  to  in- 
vestigate and  inspect  various  kinds  of 
street  pavements.     The  Market  street  mer- 


chants took  the  trouble  to  entertain  them- 
and  appeared  before  them  with  enthusi- 
astic indorsement  for  wood  block  pave- 
ment. Mr.  Ellis  A.  Grindell,  one  of  the 
big  merchants,  said  that  from  the  begin- 
ning he  felt  confident  that  it  was  the  ideal 
pavement  for  business  streets,  and  that 
the  campaign  entered  into  by  the  mer- 
chants had  been  fully  justified  by  results. 
Mr.  Ralph  Blum  declared  that  the  claims 
of  the  merchants  that  wood  paving  was 
sanitary,  clean  and  noiseless  and  in  every 
way  adapted  to  the  needs  of  business 
houses,  have  been  already  demonstrated 
Mr.  J.  R.  C.  McAllister,  chairman  of  the 
Finance  Committee  of  the  Council,  told 
of  a  popular  measure  he  had  introduced  in 
councils  providing  for  wood  paving  on  all 
the  central  streets  of  the  city.  He  said, 
"I  can  safely  predict  that  in  less  than 
ten  years  the  entire  business  district  of 
this  city  will  be  paved  with  creosoted 
wood  blocks."  This  measure  was  backed 
up  by  the  merchants  in  an  elaborate  reso- 
lution in  which  they  said  :  "As  a  means 
of  attracting  the  shopping  public,  enhanc- 
ing property  values,  facilitating  transac- 
tion of  business,  the  installation  of  the 
silent  and  sanitary  wood  paving  such  as 
we  have  on  Market  street  has  already 
demonstrated  its  efficiency  to  the  thorough 
satisfaction  of  practically  every  business 
merchant." 

At  the  present  time  petitions  are  before 
the  authorities  for  other  downtown  retail 
streets,  especially  AYalnut  and  Chestnut 
streets,  urging  an  extension  of  wood  block 
pavement.  It  seems  likely  that  with  this 
powerful  public  sentiment  in  favor  of 
wood,  the  aspect  of  Philadelphia  will  be 
radically  altered  within  the  next  few 
years. 


Where     Trench     Braces     Are     Necessary. 

BY    C.    P.    BLACKISTON. 

Trench  braces  were  brought  into  novel 
and  effective  use  in  Youngstown,  Ohio, 
recently  when  that  city  was  visited  by  a 
severe  cyclone  and  cloudburst,  one  to  be 
long   remembered. 

Along  one  of  the  principal  thorough- 
fares of  the  Buckeye  city  a  large  water- 
main  was  being  placed,  the  excavating 
having  just  been  completed  at  heavy  ex- 
pense. When  the  cloudburst  happened 
along,  the  engineer  in  charge,  perceiving 
the  danger  to  his  trench,  ordered  a  dam 
of  planking  built  along  the  upper  side, 
braced  by  Bunn  pipe-expansion  trench 
braces,   which  were  being  used. 

Before  the  heavy  downpour  was  long 
in  progress,  the  wisdom  of  the  engineer 
was  seen.  From  the  steeply  graded  cross- 
streets  came  a  raging  torrent,  carrying 
with  it  all  manner  of  debris  from  above. 
The  improvised  dam  formed  an  immov- 
able barrier.  The  braces  would  not  give 
an  inch,  so  the  rush  of  water  was 
checked,  the  trench  was  unharmed,  and 
incalculable  damage  to  property  on  the 
lower  side  of  the  street  was  averted. 
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A  case  qulto  siml'ar  to  that  above  hap- 
pened the  otlier  day  In  PIttshiirgh,  wlien 
.1  hirge  water-main  burst  in  }Iijrliland 
Park.  The  water,  griven  Its  freedom, 
rushed  down  ovei-  the  terraces  and  over 
the  right  of  way  of  the  Allegheny  Valley 
Railroad,  blocking  all  trafHc  for  several 
hours. 

Workmen  Anally  succeeded  In  building 
a  temporary  dam  In  front  of  the  break, 
closing  the  gap  by  means  of  Dunn  trench 
brares. 

For  such  emergencies  as  these  the  Dunn 
braces  are  advantageous  beyond  the  ordi- 
nary uses  and  strains  placed  upon  a 
trench  brace  owing  to  its  pipe  extension 
features  and  machined  threads,  insuring 
easy  operation.  The  ball  and  sock»t  bases 
of  theso  braces  makes  it  possible  to  op- 
erate tlum  in  any  position. 


Methrds     of     Testing     Creosote     Oils. 

The  Bulletin  No.  65  of  the  American 
Railway  Engineering  and  Maintenance  of 
Wbv  Association,  giving  the  methods  of 
testing  creosote  oils  prescribed  in  the 
standard  specifications  for  wooden  block 
pavements  adopted  by  the  Organization 
for  Standardizing  Paving  Specifications, 
can  be  obtained  for  50  .cents  of  the  sec- 
retarj-  of  the  association,  E.  H.  Fritch.  962 
Monadnock   block,    Chicago,   111. 


Imperial  Waterproofing. 

A.  F.  George  Company,  of  Los  Angeles, 
Cal.,  has  perfected  a  waterproofing  prep- 
aration for  concrete  which  has  successfully 
stood  some  severe  practical  tests.  A  let- 
ter recently  written  to  the  manufacturing 
company  by  the  Board  of  Supervisors  of 
Los  Angeles  county  shows  the  results  of 
one  of  these  tests. 

Los  Angeles.  March  21,   1910. 

It  gives  us  pleasure  to  make  a  state- 
ment concerning  the  efficiency  of  Imperial 
Waterproofing. 

When  you  offered  to  stop  the  flow  of 
water  coming  into  the  court  house  e'e- 
vator  tunnel,  running  from  New  High 
street  to  the  court  house  elevator,  we 
looked  upon  your  proposition  as  a  huge 
joke,  as  the  water  was  flowing»like  springs 
In  a  grreat  many  places  all  over  the  roof 
of  the  tunnel,  but  today  there  is  not  a 
particle  of  water  flowing  into  the  tunnel, 
or  any  indications  of  water  whatever  ;  be- 
sides, you  have  improved  the  appearance 
of  our  tunnel  one  hundred  per  cent.,  and 
the  small  amount  of  expenditure  we  have 
made  in  applying  the  waterproofing  is 
very  much  appreciated  by  the  public. 

Imperial  Waterproofing  is  certainly  a 
wonder,  and  if  it  is  permanent  as  you 
claim,  it  is  certainly  one  of  the  most  val- 
uable commodities  on   the  market. 

Signed  by  C.  D.  Manning.  H.  D.  Mc- 
Cabe.  S.  T.  Eldridge,  C.  J.  Nellis.  R.  W. 
Pridham.  Board  of  Supervisors,  Los  -An- 
geles County,  California. 

Imperial  waterproofing  can  be  applied 
on  the  surfaces  with  a  brush  or  mixed  in 


with  tlie  concrete.  It  will  not  discolor 
the  materials  on  which  It  Is  used,  but  can 
be  colored.  If  desired,  by  the  use  of  in- 
delible dyes.  It  Is  \ery  perietrati\i'  .ind 
combines  with  the  material,  so  that  it 
will    not   crack  or  peel. 


The    Clark    .Meirr    Box. 

The  accompanying  cut  shows  the  cover 
of  the  niw  catalog  of  H.  W.  Clark  Com- 
pany, Mattoon,  III.  It  gives  a  history  of 
the  development  of  the  box,  a  full  descrip- 
tion of  the  present  forms  and  the  mi'thods 
by  which  it  is  adapted  to  all  conditions — 
frost  of  the  north  and  warm  weather  of 
the  south.  Many  styles  of  covers  and 
lids  are  shown,   meeting  all   r^qulrfments  ; 


also  collapsible  forms  for  making  the  box 
bodies,  meter  couplings,  service  box  keys, 
inspectors'  and  special  gauges. 

Mr.  Clark  is  a  water  works  superin- 
tendent with  many  years  of  experience, 
and  his  inventions  are  the  outgrowth  of 
the  conditions  he  has  met,  and  they  are 
therefore   eminently   practical. 

One  of  the  interesting  things  in  the  cat- 
alog is  the  description  of  Mr.  Clark's 
method  of  operating  deep  wells,  and  the 
apparatus  which  he  has  developed  to  in- 
crease the  economy  and  certainty  of  the 
service. 

He  will  send  copies  of  the  catalog  on 
request.  Including  the  price  list  and  tele- 
graphic codes. 


How   Portland  Cmi^nt   Is   Made. 

The  writer  has  been  reading  with  great 
interest  the  description  of  the  method  of 
making  Portland  cement,  which  appears 
in  a  booklet  describing  "A  Little  Journey 
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to  Our  Mills  at  Superior,  Lawrence  Co., 
Ohio,"  which  is  Issued  by  the  Superior 
Portland  Cement  Co.,  Union  Trust  build- 
ing, Cincinnati,  O.,  and  wants  to  recom- 
meend  it  as  both  interesting  and  valuable 
to  any  one  who  uses  Portland  cement,  no 
matter  whether  he  is  interested  in  the 
particular  kind  of  cement  or  not.  But 
one  who  reads  the  booklet  can  scarcely 
fail  to  become  interested  in  the  product 
of  so  excellent  a  plant,  using  such  excel- 
lent materials.  Send  for  the  booklet  in 
any  event.  It  is  worth  the  trouble  and 
the   stamp    many   times    over. 


Nordell  Sewer  Slide  Rule. 

The  Nordell  sewer  slide  rule  has  been 
designed  to  overcome  the  difficulty  and 
avoid  the  usual  labor  incident  to  finding 
the  time  of  running  in  sewers.  It  is  so 
arranged  that  if  the  length,  drop  and  size 
of  a  sewer  are  known,  one  setting  will 
give  the  time  required  to  flow  the  given 
length.  By  its  construction  the  necessity 
of  reducing  to  a  rate  per  cent  in  Order  to 
find  the  capacity  of  a  sewer  is  also 
avoided. 

The  rule  is  based  upon  the  Chezy  form- 
ula, Kutter's  formula  being  used  to  deter- 
mine the  value  of  c,  and  it  applies  to  cir- 
cular sewers  only.  Correct  positions  on 
the  scale  are  worked  out  for  the  coefficient 
of  friction  N  equals  .013  and  .015  for  brick 
or  concrete  sewers,  and  N  equals  .013  and 
.011  for  pipe  sewers.  Different  coefficients 
may  be  proportionately  interpolated  if 
desired. 

The  determination  of  run-off  in  sewers 
has  been,  from  the  beginning  of  storm- 
water  sewer  design,  based  very  largely  on 
empirical  formulas,  which  give  correct  re- 
sults only  for  areas  identical  with  those 
from  which  they  were  derived,  because 
some  very  important  factors  in  determin- 
ing the  run-off,  .such  as  the  shape  of  the 
area  drained,  the  manner  of  collection 
and  the  time  of  concentration  are  left  out 
of  consideration  entirely. 

The  main  advantage  of  the  Nordell 
sewer  slide  rule  lies  in  the  fact  that  it 
simplifies  the  application  Of  the  more  cor- 
rect methods  of  storm-water  run-off  de- 
termination involving  the  time  of  concen- 
tration in  .sewers.  Heretofore  the  labor 
of  finding  this  factor  has  been  such  that 
engineers  would  turn  to  empirical  formu- 
las giving  doubtful  results,  rather  than  to 
a  method  involving  the  time  of  concentra- 
tion, as  without  the  use  of  this  slide  rule 
the  velocity  must  be  obtained  from  tables 
which  involve  a  product  of  several  fac- 
tors, and  the  time  in  minutes  then  found 
by  dividing  the  length  of  a  sewer  by  the 
velocity  in  feet  per  second  and  reducing 
to  minutes. 

To  further  increase  the  value  of  the 
rule,  it  has  been  made  in  the  duplex  type. 
All  graduations  which  are  intended  to  be 
used  purely  for  sewer  calculations  are 
upon  one  face  of  the  rule,  while  the  re- 
verse  face   has   the   regular   20-inch   A,    B, 


C  and  D  scales  for  computations  of  a 
more  general  character. 

The  use  of  the  rule  is  as  follows :  Sup- 
pose at  a  certain  point  a  quantity  of  100 
cubic  feet  per  second  is  to  be  discharged 
through  a  sewer  700  feet  long,  whose  co- 
efficient of  friction  is  .015.  If  700  on  the 
left-hand  L  scale  is  set  under  the  re- 
quired quantity,  100,  on  the  cubic  feet 
per  second  scale,  the  different  drops  re- 
quired by  various  sizes  of  sewers  may  be 
read  off  on  the  left-hand  H  scale  over  the 
divisions  corresponding  to  the  sizes  on 
the  line  N  equals  .015.  If  the  coefficient 
of  friction  were  assumea  as  N  equals  .013, 
the  rule  would  be  set  as  before,  but  the 
required  drop  would  be  read  on  the  left- 
hand  H  scale  over  the  division  on  the  line 
N  equals  .013.  It  will  be  seen  by  the  form 
of  the  rule  that  any  coefficient  may  be 
interpolated  by  drawing  lines  connecting 
the  corresponding  divisions  on  N  equals 
.013  and  N  equals  .015  and  also  a  hori- 
zontal line  at  a  proportional  distance  be- 
tween the  other  coefficient  lines.  By  us- 
ing the  runner  to  project  the  intersections 
to  the  H  scale  the  rule  is  read  as  before. 

Suppose  the  sewer  to  be  established  and 
the  time  of  running  wanted.  The  method 
of  procedure  is  as  follows :  Find  the  drop 
of  the  sewer  on  the  right-hand  H  scale 
and  set  it  over  the  division  corresponding 
to  the  size  on  the  line  representing  the 
assumed  coefficient  of  friction.  The  time 
in  minutes  may  then  by  read  off  on  the  T 
scale  over  the  division  corresponding  to 
the  length  on  the  right-hand  L  scale. 
With  the  same  setting  the  velocity  in 
feet  per  second  may  be  read  off  by  look- 
ing over  the  length  on  the  left-hand  L 
scale  and  dividing  the  reading  by  10,  as 
indicated  by  the  supplementary  red  fig- 
ures. 

The  scales  are  adjusted  for  the  sewer 
running  0.8  full,  a  point  where  the  veloc- 
ity is  practically  the  greatest  and  the  dis- 
charge 98  per  cent  of  the  discharge  run- 
ning full,  thus  providing  for  a  maximum 
rapidity  of  collection  with  a  margin  of 
carrj'ing  capacity.  A  "Parts  Full"  scale 
is  provided  for  converting  the  discharge 
for  other  depths  of  flow  on  the  left-hand 
side  and  a  similar  scale  for  converting 
the  time  and  velocity  on  the  right-hand 
side  of  the  rule. 

The  rule  is  made  by  Keuffel  &  Esser 
Co.,  127  Fulton  street,  New  York. 


Trade   Publications. 

Berkshire  pamphlet  No.  1,  by  Albert 
Moyer,  gives  specifications  for  using  White 
Portland   cement   mortar. 

The  H.  Mueller  Mfg.  Co.,  Decatur,  111., 
announce  that  "Summer's  Comin',"  in  a 
new  catalog  showing  their  water  main  tap- 
ping machines,  cocks  and  connections, 
flange  work,  meter  testers,  strainers,  reg- 
ulators, tools,  etc.  It  is  a  condensation 
of  the  Mueller  catalog  showing  the  lines 
of  goods  most  in  demand  at  this  season. 
It  will  be  .sent  on  request. 

The  Stone  &  Webster  Engineering  Cor- 
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poration  has  pi'inted  an  elaborately  illus- 
trated account  of  their  enargenient  of 
three  power  stations  for  the  Boston  Ele- 
vated Hallway  Company,  under  the  title 
"Came   the   Power  with    the   Need." 

Tlio  ten  business  conunandmi'nts  and 
an  added  eleventh  as  the  I^ehiKh  Portland 
Cement  Company  would  have  it,  are  the 
latest  from  tlie  Indianapolis  office  of  the 
company.  The  concrete  dry  dock  of  tlie 
Toledo  Shii)  Puiiding  Company  is  the 
subject  of  another  pumphlit. 

Bulletin  71  of  the  I'niversal  Portland 
Cement  Company  is  largely  devoted  to  re- 
inforced concrete  buildings.  Anotlier  bul- 
letin gives  the  results  of  an  investigation 
of  cement  drain  tile  with  full  evidence  of 
their  lasting  qualities.  Peproductions  of 
the  Universal  advertisements  in  the  Chi- 
cago papers  during  the  cement  show  are 
also  distributed. 

Standard  road  oil  is  fully  described  in 
a  handsomely  illustrated  pamphlet  issued 
by  the  road  department  of  the  Standard 
Oil  Company  of  New  York,  2G  Broadway. 
Asphalt  road  oils,  emulsifying  road  oil, 
macadam  asphalt  binder,  oilers,  distrib- 
uters, topping  oilers,  pipe  sprinklers,  the 
Saybolt  road  oil  distributer,  hand  sprink- 
lers, lieaters,  tank  cars  and  wagons  are 
all  shown.  Specifications  in  detail  for  oil- 
ing roads,  for  asphalt  and  bituminous  mac- 
adams are  given  in  full.  Copies  of  the 
booklet  will  be  sent  on  application  to  in- 
terested persons. 

Circular  No.  13  of  the  Ashland  Steel 
Range  and  Manufacturing  Company,  Ash- 
land, Ohio,  shows  brielly  but  clearly  and 
completely  the  advantages  of  their  U.  S. 
standard  concrete  block  machines,  the  ap- 
pearance of  buildings  made  of  them,  the 
structure  of  the  U.  S.  standard  continuous 
concrete  mixers  and  the  make  up  of  the 
various  sizes  and  styles  sold  by  the  com- 
pany.    It  will   be  sent  on   request. 

Aquabar,  "the  absolutte  and  reliable 
•waterproofer,"  sold  by  the  Girvan-Xachod 
Co.,  general  sales  agents,  122S  Locust 
street,  Philadelphia,  Pa.,  is  well  described 
in  a  circular  and  some  attached  letters 
from  satisfied  users. 

Jeffrey  roll  crushers  are  shown  in  Bul- 
letin Xo.  39  of  the  Jeffrey  Mfg.  Co.,  Co- 
lumbus,  Ohio. 

Edison  Aggregate  for  April  is  devoted 
to  cliurches,  schools  and  theaters. 


Trade   Notes. 


ASPHALT. 

Spokane.  Wash. — The  Inland  Empire 
Hassam  Paving  Co.  has  been  incorporated 
and  will  enter  into  the  paving  business 
here.  The  incorporators  are  Martin  Wold- 
son,  Daniel  G.  Munro,  Charles  E.  Swan 
\\  .  A.   Lucy  and  George  M.   Ferris. 

BRICK. 

Steubenville,  Ind. — The  Steubenvillo 
Brick  and  Tile  Co.  has  iieen  incorporated 
to  manufacture  and  .sell  clav  brick  and 
drain  tile,  by  Chest.r  C.  Klink,  Pobt. 
Lacey,  and  Alvin  Goodwin. 

Mt.    Clemens,    Mich. — The    Miller    Vitri- 


fied Brick  Co.  has  been  incorporated  and 
will  erect  a  paving  brick  plant. 

(Oakland.  Cal. — The  Oakland  Paving 
Brick   Co.    has   been    incorporated. 

Albion,  111. — The  Albion  Shale  Brick 
Co.  has  been  organlzfd  and  will  build  a 
paving   brick   plant   here. 

Hudson,  N.  Y. — A  company  is  being  or- 
ganized to  <'rect  a  plant  for  the  manu- 
facture  of   shale   paving   brick. 

El  Reno,  Okla. — The  El  Keno  Vitrified 
Brick  and  Tile  Co.  has  been  incorporated 
by  A.  E.  Lane,  Harry  Lane,  A.  C.  Krepke 
and  X.  A.  McLean. 

Tulsa,  Okla. — The  Tulsa  Paving  and 
Building  Brick  Co.  has  been  incorporated 
by  Geo.  W.  liose  and  others. 

CEMENT. 

Winnipeg,  Man. — The  Central  Portland 
Cement  Co.,  Ltd.,  has  been  incorporated 
by  William  Fox,  Valdimar  J.  Melstfd,  of 
Minneapolis:  Chas.  Blake,  Leonard  Cash- 
more,  and  Henry  F.  Tench,  of  this  city. 
The  business  offices  are   located  here. 

Erie,  Kans. — Seth  G.  Wells,  ex-state  au- 
ditor and  receiver  of  the  Chanute  Cenunt 
and  Clay  Product  Co.,  announced  that  he 
would  sell  the  entire  plant  at  Chanute  at 
public   sale   on  April    15. 

CONCRETE   BLOCK.S. 

Findlay,  O. — Tarbox  &  McCall  have  pur- 
chased machinery  and  will  erect  a  building 
for  the  manufacture  of  cement  and  drain- 
age tile. 

Deer  Lodge,  Mont. —  (Special).  H.  B. 
Grant,  city  eneg'ineer.  advises  us  that  he 
is  interested  in  designs  of  concrete  build- 
ings. , 

PURCHASE   OF   MACHINERY. 

St.  Paul,  Minn. — Sealed  bids  are  asked 
until  2  p.  m..  May  2,  for  furnished  a  road 
roller.  Geo.  T.  Reddington,  secretary, 
board  park  commissioners. 

St.  Louis,  Mo. —  (Special).  W.  C.  Reed, 
3800  Park  boulevard,  is  in  the  market  for 
a  concrete  mixer,  brick  lioist,  wire  rope, 
slieaves,   etc. 

Whitman.  Mass. —  (Special).  A.  P.  Tru- 
font  is  in  the  market  for  an  attachment 
for  a  sprinkling  cart  to  apply  light  oil  or 
heaviest  grade  of  tar. 

Chicago,  111. —  (Special).  Theodore  Ohl- 
born,  932  Greenwood  Terrace,  is  in  the 
market  for  contractors'  equipment :  also 
cement,  sand,  stone,  gravel,  asphalt,  tar 
and  sewer  pipe. 

Wilmington,  O. —  (Special).  L.  L.  Comp- 
ton,  P.  O.  building,  desires"  to  investigate 
cement  tile  machines,  post  and  brick  ma- 
chines. 

PURCHASE   OF   MATERIALS. 

Creston.  la. —  (Special).  Theodore  S. 
DeLay,  city  engineer,  desires  the  ad- 
dresses of  all  producers  in  this  country  of 
tar  cements  suitable  for  the  construction 
of    bituminized    macadam    roadways. 

LIGHT,   HEAT   AND   POWER. 

Buffalo,  N.  Y. — The  Myers  Gas  Gen- 
erator Co.  has  been  incorporated  to  manu- 
facture and  deal  in  machinery  operated  by 
gas,  etc..  and  manufacture  and  deal  in  all 
kinds  of  gas  n'achinerv  and  fixtures,  bv 
C.  H.  Myers,  P.  L.  Marvin  and  J.  H.  Schu- 
maker. 

MISCELLANEOUS. 

Chattanooga,  Tenn. — The  Municipal  En- 
gineering and  Construction  Co.  has  been 
incorporated  by  W.  A.  Sadd,  Joe  Brow^n, 
Frank  Sperlock,  A.  D.  Glover  and  Foster 
\'.    Brown. 
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Patents    Concerning    Sewers    and    Drains. 

858,638.  Tile  Mold.  John  J.  Swenson, 
Roswell,    N.    M. 

873,634.  Concrete  Tile  Mold.  Wm.  S. 
Thomas,   Eaton,  Colo. 

887,225.  Manufacture  of  Concrete  and 
Like  Pipes.  0!of  Kjellstroem,  Stockholm, 
Sweden. 

889,440.  Reinforced  Concrete  Pipe. 
Chas.   H. .  Cartlidge,   LaGrange,   III. 

893,328.  Centering  for  Concrete  and 
Tilo  Construction.  Wm.  S.  King,  San 
Francisco,  Cal. 

893,695.  Concrete  or  Cement  Pipe.  Ed- 
ward H.  Ames,   Columbus.   O. 

894,517.  Concrete       Pipe.  Coleman 

Meriwether,   Montclair,   N.   J. 

895.904.  Tile  Mold.  Howard  A.  Smyth 
and  Otto  Perschbacher,  Wichita,  Kan. 

896,835.  Apparatus  for  Cleaning  Sew- 
ers.    John  Kelly,  Jamaica  Plains,  Mass. 

898,205.  Drainage  System  (from  gut- 
ters).      Karl    Filskow,    New    York,    N.    Y. 

898,428.  Cement  Pipe  Making  Machine. 
Herman   Besser,   Alpena,   Mich, 

903,022.  Sewer  Cleaning  Apparatus, 
■^'m.   H.    Stewart,    Boston,   Mass. 

904.033.  Concrete  Mold.  Wm.  B.  Wel- 
don,    Chicago,    111. 

904.900.  Mold  for  Forming  Concrete 
Drain  Tile.      Samuel  L.    Sheets,   Paris,   111. 

90 5. 6 46.  Machine  for  Making  Cement 
Drain    Tiles.      John    Cardiff.    Potomac,    111. 

906.034.  Sewer  Cleaning  Apparatus. 
John   Kelly,  Jamaica  Plains,   Mass. 

906.953.  Metallic  Culvert.  John  E. 
Sperry,    Munnsville,    N.    Y. 

907,159.  Cap  for  Sewer  and  Other 
Pipes.  Geo.  O.  Miller,  North  Tonawanda, 
N.   Y. 

909,0^7.  Metal  Drain  Pipe.  Joseph  A. 
Sanders,   Cayuga,    Ind. 

909,344.  Sewer  Pipe.  Chas.  M.  Strat- 
ton,    Toronto,    O. 

909,354.  Sectional  Conduit.  Wm.  G. 
Wight.   Yale,  Mich. 

910  577.  910.578.  Method  and  Appara- 
tus for  Molding  and  Laying  Concrete 
Pipes.  Ernest  L.  Ransome,  New  York, 
N.   Y. 

911,321.  Sewage  Ejector.  Wm.  Mc- 
Clintock.   New  York,   N.   Y. 

911.368.  Road  Culvert.  Louis  Blake- 
stad  and  Ole  A.  Anderson,  Lyle,   Minn. 

912,318.  Reinforced  Concrete  Pipe 
Structure.  Harry  R.  McMahon,  Cleve- 
land. O. 

912,428.  Block  for  Sewer  Construc- 
tion.     Chas.    H.    Slocomb,   Hartford,   Conn. 

912.638.  Culvert  Pipe.  Carl  O.  Wold, 
Minneapolis.   Minn. 

913,036.  Sewer  Pipe  Coupling  and  Con- 
nection.    Mads  Nelson,  Canton,  O. 

913,131.  Sy.stem  for  Ventilating  and 
Purifvin,g  Sewers  and  the  Like.  Edward 
T.  Head,  Sudbury,  Ont. 

913,662.  Composite  Pipe.  John  T. 
Langford,    Newton,    Mass. 

914,032.  Expansible  and  Contractible 
Core  for  Making  Cement  Conductors 
(pipes').     Mathias  Engeln,  McHenry.  111. 

914,066.  Sewer  Trap.  Ben  Oakes,  De- 
troit, ISIich. 

914,110.  Culvert.  Henry  A.  Brownell, 
Flint,    Mich. 

915,086.  Culvert  Pipe.  Sam  T.  P>rgu- 
son,   Minneapolis,   Minn. 

915.266.  Culvert.  David  C.  Boyd,  Gal- 
ion,   O. 

915,640.  Press  for  Making  Sewer  Pipe 
and  the  Like.  Calvin  W.  "Vaughn,  Cu- 
vahoga    Falls,    N.    Y. 

916,587.  Reinforced  Concrete  Pipe 
Coupling.     John  M.  Phelan,  Jackson,  Mich. 

916.654.  Sewer  Pipe  Cleaner.  Scott  E. 
Barwis,    Altoona,    Pa. 

917,892.  Sewer  Cleaning  Apparatus. 
Wm.    A.    Pierce,    Boston,    Mass. 


918,030.  Culvert  Mold.  Wm.  C.  Fife 
and  Stanley  R.  Coleman,  Carson  City, 
Mich. 

918,723.  Culvert  (metal).  Chas.  F.  Alt, 
Warren,    Pa. 

919,997.  Corrugated  Metallic  Culvert. 
John   Zelch,    St.    Paul    Park,    Minn. 

920,317.  Mold  for  Making  Cement 
Concrete    Pipes. 

921.497.  Mold  for  Concrete  Culverts. 
Thos.    B.   Abercrombie,    W'e'.den,    la. 

924.553.  Mold  (Cement  Tile).  Lorenzo 
D.    Irish,   Mason,    Mich. 

925.019.  Culvert.  Morden  F.  Parks 
and    Oswald    Parks,    Cahac,    Mich. 

928,265.  Culvert.  Gilbert  Mahoney 
and   Frank   A.    Rounds.    LeRoy,    Minn. 

928,606.  Conduit  (Road  drain).  Wil- 
lard   Houghton,  Brinnon,  Wash. 

928,812.  Machine  for  Making  Concrete 
Tiling.  Ransom  Z.  Snell,  South  Bend, 
Ind. 

928,826.  Underground  Conduit  (Con- 
crete). Sylvester  B.  Way  and  Elisha  C. 
Freeze,    St.   Louis,   Mo. 

928,938.  Means  of  Cleaning  Sewers. 
Frank  A.  Cerrute,  New  York,  N.  Y. 

929,644.  Concrete  Manhole  or  Catch 
Basin.  Parrott  G.  Harshbarger,  Hyde 
Park,   Mass. 


Patents    Concerning:    Sewage    Disposal. 

860,930.  Apparatus  for  Separating  and 
Purifying  Sewage  and  the  Like.  Erich 
Mertens,    Berlin,   Germany. 

875,984.  Portable  Apparatus  for  Lique- 
fying and  Purifying  Sewage.  Fredk.  J. 
(jommin,    Exeter,    Eng. 

890,433.  Sewage  Disposal  Apparatus. 
Wm.  C.   Matthias,  Reading,   Pa. 

891,742.  System  of  Sewage  Disposal. 
Frrd   P.    Smith.    Kansas   City,    Kan. 

895,229.  Method  of  Treating  Sewage. 
Cecil  C.  E.  Beddon,  Wallingford,   Pa. 

904,141.  Apparatus  for  Discharging  the 
Contents  of  Septic  or  Settling  Tanks  and 
the   Like.      Samuel   F.    Miller,    ChicaafO,    111. 

904,324.  Sewage  Distributer.  John  W. 
Hartley,     Stoke-upon-Trent,     England. 

909,340.  Liquid  Controller.  Wm.  S. 
Shields    and    Jas.    W.    Cox,    Chicago,    111. 

917.663.  Septic  Tank.  Henry  C.  Rog- 
ers,   Estes    Park,    Colo. 

919.200.  Sectional  Cesspool.  Dennis  J. 
Menton  and  Henry  Welchmann,  Richmond 
Hill,  N.  Y. 

924.664.  Sewage  Treatment  Apparatus. 
Karl   Imhoff,    Bredeney,   Germany. 


Patents     Concerning     SidewalliS,     Curbs     and 
Gutters. 

856.409.  Concrete  Sidewalk.  Donald  G. 
MacDonald,  Detroit,  Mich. 

856,702.  Concrete  Gutter  Machine.  F. 
Howlev,   Pittsburg,   Pa. 

858,959.  Guarder  for  Edges  of  Concrete 
Paving.     Wm.  Crenshaw,  Atlanta,  Ga. 

861,655.  Bracing  for  Sidewalks.  Jacob 
Jacob,   New  York  (5ity. 

861,686.  Form  for  Making  Concrete 
Curb  or  Gutters.  Chas.  E.  Twitt,  West 
Tampa.   Fla. 

864.069.  Pavement  Marker.  Rudolph 
S.   Blome  and  Wm.  J.   Sinek,   Chicago,   111. 

864,276.  Metal  Nosing  for  Concrete 
Curb  and  Other  Structures.  Henry  H. 
W^ainwright,    Philadelphia,   Pa. 

872,602.  Form  for  Concrete  Sidewalks. 
John   R.   and  Adiow   Zeiser,   Berwick,   Pa. 

875,025.  Curb  Protector.  Samuel  Whi- 
nerv,  East  Orange,  N.  J. 

893,320.  Edge  Protector  for  Concrete. 
Eugene  F.  Glock,  Detroit,  Mich. 

890,011.  Reinforced  Concrete  (Side- 
walk) Slab.  Anton  F.  Anderson,  Stcger, 
111. 

881,700.  Reinforced  Concrete  Sidewalk. 
Francis  J.   Miller,   Detroit,   Mich. 


IMPROVEMENT  AND 
CONTRACTING  NEWi 


PAVING. 


BinRliamton.  N.  Y. — Pavement  repairs 
will   begin  in   this  city  May   1. 

Georgetown.  Tex. — About  four  miles  of 
cement  sidewalks  and  street  crossings 
have  been  constructed  in  this  city  during 
the    last    time    months. 

Bayonne,  X.  J. — A  verdict  for  $237.- 
832. OS  was  returned  by  a  jury  In  the  cir- 
cuit court.  April  II.  in  favor  of  William 
T.  S.  Crichfield  and  against  this  city,  for 
money  which  Crichfielii  claimed  was  due 
him   for  repairing   Broadway. 

S.nlina,  Kans. — Suit  has  been  filed  here 
April  2  by  Haskins  &  IJamsey,  a  street 
paving  company  of  Topeka.  against  the 
Kaw  Valley  Paving  Company,  of  Topeka, 
and  Mayor  Charles  B.  Kirtland  and  the 
members  of  the  city  council  of  this  city, 
asking  for  a  restraining  order  to  prevent 
the  Kaw  Valley  Coinpany  and  the  city 
officials  from  proceeding  with  a  paving 
contract  made  at  the  !ast  meeting  of  the 
council.  The  plaintiff  company  asserts  in 
its  petition  that  its  bid  for  the  work  was 
20  cents  a  sriuare  yard  less  than  the  de- 
fendant company's  bid.  A  temporary  re- 
straining order  was  granted  and  the  case 
will  be  heard  May  5. 

CONTEMPLATED   WORK. 

Muncie,  Ind. — Brick  paving  is  contem- 
plated   for   S.    Council    st. 

Brazil.  Ind. — Tarvia  will  be  used  on 
sundry   streets    this    summer. 

Hammond.  Ind. — Plans  have  been  pre- 
pared for  paving  an   alley. 

Winnetka.  III. — Brick  paving  is  contem- 
plated for  Railroad  ave. 

Knoxville.  la. — Paving  Is  contemplated 
tor  a  number  of  streets. 

Matthews.  Ind. — Brick  paving  is  con- 
templated at  a  cost  of  $17,328. 

Oilman.  111. — Plans  are  being  prepared 
for  2,400   ft.   of  brick  paving. 

Bemidli,  Minn. — Council  contemplates 
paving   the   business   district. 

Ledyard.  la. — The  village  council  has 
condemned    several    sidewalks. 

Heading.  Pa. — Paving  and  repairing  is 
contemp'ated   for   se\eral    streets. 

Dunkirk,  X.  T. — Council  has  voted  to 
pave  Swan  st.   from   3d  to  7th  sts. 

AVadesboro.  X.  C. — This  city  voted  to 
Issue   bonds   for   street   improvements. 

Davenport.  la. — Plans  have  been  pre- 
pared for  paving  an  alley  with  brick. 

Schenectady,  X.  Y. — Asphalt  paving  is 
contemplated  for  River  road  and  Ave- 
nue A. 

Olean,  X.  Y. — Brick  paving  is  contem- 
plated for  three  streets.  Geo.  J.  Ball,  cv. 
Engr. 

Sedgwick.  Kans. — Petitions  have  been 
filed  for  constructing  9  mis.  of  sand  clay 
road. 

Waterloo,  la. — The  city  council  has  de- 
cided to  grade,  curb,  gutter  and  pave  W. 
3d  St. 

Xorthfield,  Minn. — The  paving  of  W.  3d 
St.  at  a  cost  of  Sin.OOO  is  contt-mplated. 

Chariton,    la. — Vitrified    brick    paving    is 


C'liii.-mrilated  fur  Grand  st.  and  Auburn 
ave. 

Marshalltown,  la. — Objections  will  be 
heard  May  20  (postponement  of  date),  on 
the  resolution  to  pave  certain   street.s. 

Pueblo.  Colo. — The  property  owners  have 
petitioned  for  about  40  blocks  of  streets 
in   the  central   part  of   the  city. 

Pekin,  111. — Cy.  Engr.  Van  Deusln  esti- 
mates the  cost  of  paving  l.'i.SO.'j  sq.  yds. 
of  S.  4th  St.  with  brick  at  $27,102.93. 

Glencoe.  III. — Plans  are  being  prepared 
for  street  improvements  to  include  cement 
sidewalks,   sewers,  and  water  mains. 

Hernando,  Miss. — This  city  will  issue 
$10,000  bonds  for  constructing  cement 
sidewalks,   the  contracts  to  be  let  soon. 

Selma,  Ala. — This  count.v  will  vote  May 
16  on  the  issue  of  bonds  for  constructing 
good  roads  in  all  sections  of  the  county. 

Williamson,  W.  Va. —  (Special).  Claude 
L.  Gaujot.  C.  E.,  advices  us  that  this  city 
contemplates  considerable  street  paving. 

Des  Moines,  la. — Plans  are  being  pre- 
pared by  J.  W.  Budd,  cy.  engr.,  for  i)aving 
19th  St.  with  concrete,  and  26th  st.  with 
asphalt. 

Moulton,  Tex. — The  property  owners  in 
Live  Oak,  the  principal  business  street, 
are  taking  action  toward  paving  that 
street. 

Paxton,  111. — Bids  will  be  received  on 
materials,  about  May  15.  for  about  1  mi. 
of  tarvia  macadam  paving.  C.  F.  Hol- 
man.   cy.   engr. 

Paris,  Ky. — Bourbon  county  contem- 
plates expending  an  appropriation  of  $42,- 
000  on  the  turnpikes  this  year,  in  building 
and  repairing  road  beds,  and  constructing 
new   bridges  and   repairing  old  ones. 

East  Orange.  N'.  J. — Asphalt  block  has 
been  recommended  as  the  material  for  re- 
paving  Main  st.  Joseph  Lee,  chm,  road 
com.  cy.  coun. 

Antigo.  Wis. — B.  W.  Rynders.  mayor, 
recommends  resurfacing  the  present  mac- 
adamized streets,  macadamizing  other 
streets,  etc. 

Houston,  Tex. — Plans  are  being  pre- 
pared for  converting  Buffalo  bayou  into 
a  paved  street,  from  Travis  to  Smith  sts. 
(T'y.    Engr.   Dormant. 

Crookston,  Minn. — The  construction  of 
l.T  blocks  of  asphalt.  5  blocks  of  tar  mac- 
adam, and  15  blocks  of  gravel  paving  is 
contemplated. 

Sheboygan,  Wis. — The  city  council 
passed  an  ordinance  April  19,  providing 
for  paving  4  streets  with  brick  and  6 
streets   with   macadam. 

Los  AngeVs.  Cal. — An  ordinance  is 
pending  ordering  the  I-^s  Angeles-Pacific 
Company  to  pave  portions  of  Sunset  boule- 
vard.    Cy.   Engr.   Hamlin. 

Buffalo,  X.  Y. —  (Special).  The  budget 
for  the  expenses  of  this  city  during  the 
next  year  contains  $2.tO,000  for  the  repair 
of   asphalt   pavements. 

Mt.  Vernon,  III. — Vitrified  brick  paving 
is  contemplated  for  7th  st.  B.  C.  Wells, 
engr. 

Marengo,  la. — The  construction  of  a 
model  dirt  road  across  the  State  is  con- 
templated. 

Centerv'ille,    la. — The    construction    of    2 
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mis.    more    of    paved    streets    is    contem- 
plated. 

Waukegan,  111. — Paving  is  contemplated 
for  County  st.,  between  Washington  and 
Water  sts. 

Le  Mars,  la. — Concrete  paving  is  con- 
templated in  alleys  running  east  and  west 
in  block  6. 

Paulsboro.  N.  J. — Will  vote  June  7  on 
the  issue  of  $7,000  street  improvement 
bonds. 

Penn  Tan,  N.  Y. — This  city  voted,  April 
12,  to  pave  Elm  st.,  from  Main  to  Kenke 
sts. 

Excelsior  Springs,  Mo. — City  council  has 
passed  a  re.solution  for  paving  Kansas 
City  ave. 

Warsaw,  Ind. — Resolutions  have  been 
introduced  providing  for  paving  about  3 
mis.   of  streets. 

Le  Roy,  N.  Y. — The  town  board  has  set 
aside  $6,649.74  for  improving  the  high- 
ways this  year. 

Ft.  Wayne,  Ind. — Resolutions  have  been 
adopted  for  paving  John  St.,  Maumee  ave. 
and  certain  alleys. 

Dalton,  Ga. — This  city  will  vote  May  14 
on  the  issue  of  bonds  for  paving,  water, 
lights,   sewers,  etc. 

South  Bend,  Ind. — The  city  council  de- 
cided, April  18,  to  pave  Mill  st.,  from 
Water  st.  to  the  Lake  Shore  tracks. 

Marshalltown,  la. — Council  will  take 
action  May  11  on  17  blocks  of  concrete 
and   30   blocks  of  brick  paving. 

Marshalltown.  la. — Plans  are  being  pre- 
pared for  41,000  sq.  yds.  of  brick  paving. 
P.  B.  Wiley,  cy.  engr. 

Watseka,  111. — Plans  are  being  prepared 
for  paving  3rd  and  5th  sts.  with  macad- 
am.    G.   C.  Houston,   cy.  engr. 

Marshalltown,  la. — Plans  are  being  pre- 
pared for  19,400  sq.  yds.  of  concrete  pav- 
ing.    W.  Steiner,  cy.  engr. 

Houston,  Tex. — Shell  and  gravel  will  be 
used  in  improving  about  72  mis.  of  new 
paved  roads  this  year.     Co.  comrs. 

Binghamton,  N.  Y. — A  hearing  will  be 
held  May  9  on  the  proposed  brick  paving 
in  Court  St.,  plans  and  specifications  for 
which  have  been  adopted. 

Manchester,  la. — Cement  paving  is  pro- 
posed for  Franklin  st. 

Albert  Lea,  Minn. — The  construction  of 
concrete  curbs  and  paving  in  Pearl,  Col- 
lege, Euclid  and  Washington  sts.  and 
Adams   av.    is   contemplated. 

Little  Rock,  Ark. — Petitions  for  paving 
Main  st.  with  brick  or  creosoted  wood 
blocks  will  be  circulated  soon. 

Newark,  N.  J. — Ordinances  have  been 
passed  for  paving  Ridge  st.  and  6th  ave. 
with  brick,  and  grading,  curbing  and  flag- 
ging 3rd  and  Bloomfield  aves. 

Irvington.  N.  J. — The  town  council  de- 
ferred action,  April  19,  on  the  petition  to 
pave  Avon  ave.,  from  Springfield  ave.  to 
the  Newark  city  line. 

Muscatine,  la. — The  farmers  on  Bur- 
lington road,  below  this  city,  are  planning 
to  construct  a  road  and  pave  it  with  brick 
for  a  distance  of  6  mis. 

Arkansas  City,  Kans. — Petitions  will  be 
circulated  among  the  farmers  in  Cowley 
county  to  construct  about  14  mis.  of  road 
between   this   city   and   Winfield. 

Darlington,  S.  C. — A  petition  is  being 
circulated  asking  the  city  council  to  call 
an  election  to  vote  on  the  question  of  issu- 
ing bonds  for  street  improvements. 

Plymouth,  Ind. — Eldridge  Thompson, 
engineer,  and  Quincy  Crane  and  John 
Berg,  viewers,  estimate  the  cost  of  mac- 
adamizing 4  mis.  of  the  Michigan  road  at 
$31,107.06. 

Morris,  111. — Estimates  of  the  proposed 
cost  of  paving  are  as  follows :  W.  Jeffer- 
son   St.,     $15,083.76;     Jefferson    st.,     from 


T^^auponsee  to  Pinse  sts.,  $9,340.73  ;  Main 
St.,    $15,224.04. 

Richmond,  Ind. — The  city  engineer  has 
been  directed  to  prepare  plans  for  paving 
N.  10th  and  S.  14th  sts.  with  tarvia  bind- 
er, and  bids  will  be  asked  soon.  Homer 
Hammond,  chmn.  B.  P.  ^V. 

Indianapolis,  Ind. — The  cy.  engr.  is  pre- 
paring plans  for  opening  streets,  con- 
structing cement  walks  and  curbs,  perma- 
nent roadways,  gravel  roadways,  resur- 
facing improved  streets,  etc. 

Shawnee,  Okla. —  (Special.)  Frank  D. 
Browne,  cy.  engr.,  says  resolutions  have 
been  passed  for  paving  about  15  mis.  of 
streets,  at  a  cost  of  nearly  a  million  dol- 
lars.    F.  D.  Stearns,  mayor. 

Owensboro,  Ky. — The  fiscal  court  -has 
granted  permission  to  Jas.  Thompson,  of 
Louisville,  president  of  the  Glenmore  Dis- 
tillery Co.,  to  build  an  asphalt  road  from 
the  city  limits  to  the  distillery  plant,  on 
the  Hardinburg  road. 

Mishawaka,  Ind. — The  city  clerk  has 
been  directed  to  ask  for  bids  for  con- 
structing grade,  walks  and  curbing  in  W. 
2nd  and  Elizabeth  sts.  A  resolution  has 
been  passed  to  construct  sidewalks  and 
curbing  in  10th  and  11th  sts. 

Dallas,  Tex. — Specifications  have  been 
adopted  and  bids  will  be  asked  for  paving 
Elm  St.,  between  Market  and  Eway,  with 
brick,  bitulithic  or  bois  d'arc  blocks.  Ob- 
jections will  be  heard  May  16  and  18  for 
the  proposed  paving  of  Highland  st.  and 
East  Side  ave.,   respectively. 

Marshalltown,  la. — The  city  council  will 
leave  May  2  on  a  paving  inspection  trip 
that  will  include  Fond  du  Lac.  Wis.,  and 
Minneapolis  and  St.  Paul,  Minn.  Mayor 
Ingledue. 

Buffalo,  N.  Y. —  (Special).  Plans  are 
to  be  drawn  by  the  commissioner  of  pub- 
lic work  for  paving  Grant  st.  from  Hamp- 
shire St.  to  Forest  ave.  ;  Ledger  st.  from 
Hertel  ave.  to  Troost  st. 

Cincinnati,  O. — New  specifications  are 
being  made  for  street  paving  work,  which 
will  be  examined  by  J.  W.  Howard,  pav- 
ing expert  of  New  York  City,  who  made 
a  recent  exposure  regarding  the  paving 
specifications  in  this  city,  before  the  As- 
sociated Organizations  of  Business  Men's 
Clubs. 

Red  Oak,  la. —  (Special).  The  city 
council  will  consider  a  resolution  of  ne- 
cessity for  36,000  sq.  yds.  of  bituminized 
macadam  and  10,000  ft.  of  concrete  curb, 
INIay  IG.  Thos.  S.  De  Lay,  of  Creston, 
la.,  has  been  appointed  engineer  in  cliarge 
and  desires  the  addresses  of  manufactur- 
ers of  manhole  covers  and  other  munici- 
pal castings. 

CONTRACTS  TO   BE   LET. 

Rome,  N.  Y. — Bids  are  asked  until  May 
4  for  paving  Stanwix  st.  and  Floyd  ave. 
B.  P.  W. 

Goshen.  Ind. — Bids  are  asked  until  May 
2  for  paving  S.  Main  st.  with  brick. 
Mayor   Spohn. 

Versailles,  Ind. — Bids  are  asked  until 
May  3  for  constructing  3  macadam  roads. 
Nicholas  Volz.  co.   audt. 

Superior,  Wis. — Bids  are  asked  until 
Mav  5  for  macadamizing  Stinson  ave. 
George  E.  Rolph,  chm.  B.  P.  W. 

W'estfleld,  N.  J. — Bids  are  asked  imtil 
May  16  for  street  improvements.  Lloyd 
Thompson,   town  elk. 

Cincinnati,  O. — Bids  are  asked  until 
May  13  for  improving  the  Coney  road. 
Fred  Dreihs,   elk.   co.   comrs. 

Brownstown,  Ind. — Bids  are  asked  until 
May  3  for  constructing  a  gravel  road.  H. 
W.  Walker,  co.  audt. 

Greencastle,   Ind. — Bids  are  asked  until 
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Afav  2  for  constriu-tiiij?  a  Ki"«»Vfl  road.  D. 
V.   Moff.-tt,  CO.  aiidt. 

ViiirciiiKs,  liid. — Hlil.s  are  asked  until 
May  ;{  for  foii.striirtlng  gravel  roads. 
John  T.  Scott.  CO.  aiitlt. 

HiiiitiriKtoii.  IikI. —  nids  ar«^  asked  until 
May  ;;  for  con-structlng  a  gravel  road. 
Lenim-l   ("olln^rt,  co.  a\idt. 

\\illiani.si)ort.  Ind. — I?ids  arc  a.sked  un- 
tn  May  t;  for  constructing  a  gravel  road. 
Krtbt.    L.    Wink.s,   CO.   audt. 

Danville.  Ind. — Rids  arc  asked  until  10 
a.  ni..  May  J.  for  constructing  -  roads. 
W.   ff.  Nlthols,  CO.  audt. 

Monticello,  Ind. — Bids  are  a.sked  until 
May  .3  for  constructing  4  gravel  roads. 
John  T.   Scott,  CO.  audt. 

Brazil,  Ind. — Bids  are  asked  until  May 
6  for  constructing  3  gravel  roads.  J.  L. 
Burris,  co.  audt. 

Logansport,  Ind. — Bids  are  asked  until 
May  3  for  constructing  a  macadamized 
road.      Geo.    W.    Cann,    co.    audt. 

Valparaiso.  Ind. — Bids  are  asked  until 
May  3  for  constructing  macadam  roads. 
Stephen  P.  Corboy,  co.  audt. 

Long  Beach,  Cal. — Bids  are  asked  until 
May  30  for  paving  Railway,  American 
and  Appleton  sts.     B.  P.  W. 

Kentland,  Ind. — Bids  are  a.sked  until 
May  23  for  constructing  a  system  of  mac- 
adam roads.     E.  P.  Bingham,  co.  audt. 

Wabash,  Ind. — Bids  are  asked  until 
May  3  for  constructing  gravel  and  macad- 
amized roads.     J.  P.  Xoftzger,  co.  audt. 

Kokomo.  Ind. — Sealed  bids  are  asked 
until  May  3  for  constructing  gravel  roads. 
A.    B.   Easterling.   co.   audt. 

Crown  Point,  Ind. — Bids  are  asked  until 
12  m..  May  2.  for  constructing  3  gravel 
roads.     C.   A.   Johnson,   co.   audt. 

Ft.  Dodge,  la. — Bids  are  asked  until 
May  2  for  constructing  .54  blocks  of  as- 
phalt  paving.      Cy.    elk.    Tany. 

Buffalo.  N.  Y. — Bids  are  asked  until 
May  4  for  paving  and  repairing  sundry 
streets.  Francis  G.  Ward,  comr.  pub. 
wks. 

Normal.  111. — Bids  are  asked  until  May 
5  for  paving  Main  st.  with  brick  on  con- 
crete base.     J.  H.  Keys,  cy.  elk. 

Indianapolis.  Ind. — Bids  are  as5ked  until 
May  6  for  grading  and  graveling  Eastern 
ave.      C.   A.   Schroder,   prest.   B.   P.   W. 

Madison,  Ind. — Bids  are  asked  until 
May  3  for  constructing  6.64  mis.  of  gravel 
road.     Gaylord  F.  Crozier,  co.  audt. 

Bloomfield.  Ind. — Bids  are  asked  until 
May  3  for  constructing  a  gravel  and  mac- 
adamized road.     Peter  "SI.  Cook.  co.  audt. 

Kentland,  Ind. — Bids  are  asked  until 
May  23  for  constructing  a  system  of  mac- 
adam roads.     E.   R.   Bingham,   co.   audt. 

Marion,  Ind. — Bids  are  asked  until  May 

3  for  paving  a  street  in  the  town  of  Fair- 
mount  with  brick.     A.  Y.  Stout,  co.  audt. 

Elyria,  O. — Bids  are  asked  until  May  4 
for  improving  the  Chestnut  Ridge  and 
Cowley  roads.  J.  T.  Moon,  chmn.  co. 
comrs. 

Hammond.  Ind. — Bids  are  asked  until 
May  16  for  constructing  cement  sidewalks 
In  Monroe  st.  Adam  R.  Ebert,  chmn.  B. 
P.   ■«•. 

Dunkirk,  N.  Y. — Bids  are  asked  until 
May  4  for  grading  and  paving  or  macad- 
amizing Swan  and  Fox  sts.  J.  M.  Sack- 
ett.   cy.  engr. 

Bloomington,  Ind. — Bids  are  asked  un- 
til May  4  for  constructing  a  pike.  Hor- 
ace Blakeley,  co.  audt. 

Grand  Forks.  X.  D. — Bids  are  asked  un- 
til May  6  for  grading  and  repairing  about 

4  mis.  of  county  roads. '  Hans  Anderson, 
CO.   audt. 

Anderson.  Ind. — Bids  are  asked  until 
May    3    for   grading   and    paving    a    public 


highway    with    brick.      Wm.    T.    Richards, 
CO.    audt. 

Cleveland,  O. — Bids  are  asked  until 
May  14  for  paving  Hurbst  road  with  Me- 
dina block  stone.  John  F.  Goldenbogen, 
elk.  CO.  comrs. 

South  Bend,  Ind. — Bids  are  asked  until 
May  3  for  iiaving  St.  Joseph,  Navarre 
and  Osborn  sts.  with  asphalt.  W.  L. 
Mower,   cy.   engr. 

Sullivan,  Ind. — Bids  are  asked  until 
May  4  for  constru(.-ting  a  .stone  road.  L.. 
O.  Turnbull,  chnui.  co.  comrs;  Ben  C. 
Crowder,    co.    audt. 

Columbus,  O. — Bids  are  asked  until 
May  10  for  furnishing  and  placing  crushed 
limestone  screenings  on  Hess  pike.  H.  K. 
Lindsey,   co.   surv. 

Hammond,  Ind. — Bids  are  asked  until 
10  a.  m..  May  2,  for  paving  Lincoln  ave. 
with  macadam,  with  cement  curbing. 
Adam  R.  Ebert,  chmn.  B.  P.  W. 

Edwardsville,  Ind. — Bids  are  asked  un- 
til May  15  for  constructing  red  granitoid 
sidewalks  and  brick  paving  in  Clay  st. 
Chas.  A.  Sheppard,  cy.  engr. 

Peoria,  111. — Bids  are  asked  until  May 
9  for  constructing  18,123  sq.  yds.  of  brick 
paving  in  Garden  st.  Geo.  F.  Simmons, 
prest.  bd.  local  impvts. 

Jacksonville,  Fla. — Sealed  bids  are 
asked  until  3  p.  m..  May  2,  for  construct- 
ing sidewalks  in  9  or  more  streets.  P.  A. 
Dignan.   chmn.    B.   P.  W. 

Superior.  Wis. — Bids  are  a.sked  until  2 
p.  m..  May  5,  for  constructing  cement 
sidewalks  in  a  number  of  streets.  Geo. 
E.  Rolph,  chmn.  B.   P.   W. 

Abilene.  Kans. — Bids  are  asked  until 
May  10  for  paving  N.  1st  st.  with  vitrified 
brick,  bitulithic  with  concrete  and  crushed 
rock  base,  granitoid,  etc. 

Brookville,  Ind. — Bids  are  asked  until 
Mav  12  for  constructing  2  mis.  of  public 
highway.  John  C.  Huermann.  chmn.  co. 
comrs.  ;  Chas.  A.   Miller,  co.  audt. 

Jeffersonville.  Ind. — Bids  are  a.sked  un- 
til May  23  for  constructing  gravel  roads 
in  the  counties  of  Clark,  Scott  and  Jef- 
ferson.     Peter   Machaud,   co.   audt. 

Elvria,  O. — Bids  are  asked  until  May  4 
for  7.000  sq.  yds.  sheet  or  asphalt  block 
paving  on  concrete  or  macadam,  with  con- 
crete or  stone  base.  C.  M.  Theobald,  cy. 
engr. 

Salem.  Ind. — Bids  are  a.sked  until  1  :30 
p.  m.,  Mav  2.  for  constructing  Livona  and 
Orleans  road,  4,074  ft.  in  length.  J.  W. 
Elrod.  prest.  co.  comrs.  :  G.  Ellis,  co.  audt. 

TYenatchee.  Wash. — Bids  are  a.sked  un- 
til May  3  for  grading,  curbing  and  paving 
with  brick,  creosoted  wood  block,  asphalt 
or  other  .suitable  material.  Sam  R.  Sum- 
ner, c.v.  elk. 

South  Bend.  Ind. — Bids  are  asked  until 
Mav  3  for  paving  E.  Navarre  st.  with  coal 
tar"  filled  macadam  or  asphalt  macadam. 
Otto  C.  Bostian.  chmn.  B.  P.  W.  ;  Arthur 
D.   PeHey.  cy.  elk. 

Janesville.  Wi.-^. — Bids  are  asked  until 
Mav  10  for  paving  S.  Main  and  Sinclair 
and  S.  2nd  sts.  with  brick,  and  S.  3rd  st. 
with  asphalt  macadam.  W.  F.  Carle, 
chmn.  St.  assmt.  com. 

Concord,  N.  H. — Bids  are  asked  until 
Mav  6  for  constructing  road.s.  as  follows: 
At  "Wilson.  6  mis.  trap  rock ;  at  Winches- 
ter and  Holderness.  3  mis.  native  stone. 
H.   C.   Hill.   State  engr. 

Binghamton.  N.  Y. — Bids  are  a.sked  un- 
til May  4  for  paving  Main  st.  with  brick 
or  creo-resinate  wood  blocks.  Front  st. 
with  creo-resinate  wood  blocks,  asphalt 
or  brick,  Washington  st.  with  brick.  Bd. 
contr.  and  sup. 

Clinton.  Okla. — Bids  are  asked  until 
Mav  3  for  con.structing  67,000  sq.  yds. 
asphalt    paving    on    concrete    base,    20,000 
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lin.  ft.  concrete  curbing  and  gxitter  com- 
bined, 5,000  lin.  ft.  concrete  curb,  and  5,- 
000  lin.  ft.  concrete  gutter.  C.  G.  Welch, 
mayor. 

Vancour^'er,  B.  C. — Bids  are  asked  un- 
til May  3  for  paving  Robson  St.  with 
wood  block.     Cy.   elk. 

La  Grande,  Ore. — Bids  are  asked  until 
May  4  for  constructing  43,920  sq.  yds. 
of    macadam   paving.      Cy.    recdr. 

Palatka,  Fla. — Bids  are  asked  '  until 
May  7  for  constructing  a  hard  surfaced 
road.     S.  Worden,   secy.  bd.   trustees. 

Davenport,  la. — Sealed  bids  are  asked 
until  May  3  for  paving  Tremont  av  with 
Sarco  mineral  rubber,  concrete  curb,  etc., 
and  certain  alleys  with  vitrified  brick. 
Thos.   Murray,   chm.   B.   P.  W. 

Paterson,  N.  J. — Bids  are  asked  until 
May  17  for  28,000  sq.  yds.  of  asphalt,  as- 
phaltic  macadam,  Hassam,  wood  block 
and   Medina   block  paving   in   Park   ave. 

Scranton,  Pa. — Sealed  bids  are  asked 
until  May  24  for  constructing  an  improved 
macadam  road  in  three  sections.  Victor 
Burschel.  chm.  co.  comrs  ;  E.  A.  Jonse, 
controller  ;  A.  B.  Dunning,  road  engr. 

Long^-iew,  Ind. — Bids  are  asked  until 
May  9  for  constructing  cement  sidewalks 
in  Wabash  ave.  with  vitrified  brick  street 
and  alley  crossings.  Harvey  R.  Tinsley, 
chm.    bd.    trustees    town    of    Longrview. 

CONTRACTS   AWARDED. 

New  Orleans,  La. — Egans  Bros,  secured 
the  contract  for  paving  Palmyra  st.  for 
$80,275. 

Los  Angeles,  Cal. — The  contract  for  im- 
proving Whittier  road  was  awarded  to 
the  Barber  Asphalt  Paving  Co.,  for  $99,- 
815.63. 

Duluth.  Minn. — The  contract  for  grad- 
ing and  graveling  6th  st.  was  awarded  to 
the  Pastoret-Lawrence  Co.,   for  $52,024.50. 

Lincoln,  Neb. — The  contract  for  paving 
7th  St.  with  Burlington  brick  was  awarded 
to  M.   Ford,   at  $2.0914    a  sq.   yd. 

Portland,  Ore. — The  Barber  Asphalt 
Paving  Co.  was  awarded  the  contract  for 
paving  Columbus  St.,   at   $1.44   a  sq.   yd. 

Peoria,  111. — A.  D.  Thompson  was 
awarded  a  contract  for  paving  S.  Wash- 
ington St.,  April  13,  with  brick,  for  $102,- 
000. 

Ardmore,  Okla. — The  Shelby  Dowrtard 
Asphalt  Co.  was  awarded  the  contract, 
April  6.  for  paving  N.  Washington  st. 
with  Ardmore  rock  asphalt,  at  $1.85  a  sq. 

yd. 

San  Jose,  Cal. — The  contract  for  pav- 
ing E.  Santa  Clara  st.  was  awarded  to 
the  Ransome-Crummey  Co.,  at  SSV2  cts. 
a  sq.   yd. 

Bakf-r  City,  Ore. —  (Special).  The  War- 
ren Construction  Co.  wa.';  awarded  the 
contract  for  21,190  sq.  yds.  of  bituMthic 
pavinK- 

IVtilwaukee.  Wis. — The  contract  for 
building  a  600-ft.  extension  to  Lake  Drive 
was  awarded  to  Wm.  Gillin,  for  $25,000. 

Mankato.  Minn. — The  contract  for  pav- 
ing 2nd  and  Main  sts.  with  macadam  was 
awarded  to  Fielding  &  Shepley,  of  St. 
Paul. 

Cincinnati,  O. — The  Citizens'  Road  Pre- 
serving Co.  was  awarded  the  contract  for 
oiling  the  streets  at  4  15-16   cts.   a  sq.  yd. 

Snokane,  Wash. — The  R.  S.  Blome  Co., 
of  Chicago,  was  awarded  the  contract  for 
paving  Washington  st.  with  granitoid,  for 
$28,500. 

Michigan  City,  Ind. — The  contract  for 
paving  Hermitage  ave.  with  Mptropolitan 
brick  was  awarded  to  W.  H.  Bel  &  Co., 
for    $6,500. 

Ft.  Worth.  Tex. —  (Special).  The  con- 
tract   for    constructing    17,500    sq.    yds.    of 


bitulithic     paving     was     awarded     to     the 
Texas    Bitulithic    Co. 

Rockville,  Ind. — J.  L.  Harvey  was 
awarded  a  contract  for  constructing  the 
Perrv  Harmless  gravel  road  in  Jackson 
twp.,    for   $3,737. 

Harrisburg,  Pa. — The  contract  for  pav- 
ing Granite  st.  was  awarded  to  the  Cen- 
tral Construction  Co.,  at  $1.53  a  sq.  yd. 

Miami,  Okla. —  (Special).  The  contract 
for  constructing  27,370  sq.  yds.  of  bitu- 
lithic paving  was  awarded  to  Pardon  S. 
Kaull. 

Normal,  III. — The  contract  for  paving 
5  streets  was  awarded,  April  13,  to  Roy 
L.   ■VMlliams,   of  Cairo.   111.,    for   $37,077.85. 

Edmonton,  Alta. —  (Special).  The  Bitu- 
lithic &  Contracting  Co.,  Ltd.,  secured  the 
contract  for  23,000  sq.  yds.  of  bitulithic 
paving. 

Memphis,  Tenn. —  (Special).  The  con- 
tract for  20,000  sq.  yds.  of  bitulithic 
pavement  was  awarded  to  the  Southern 
Granite   Co.,    of   Nashville. 

Jersey  City,  N.  J. — The  contract  for 
pa^■ing  the  Newark  turnpike  with  Amies- 
ite  was  awarded  to  Wm.  J.  Coughlin,  at 
$1.24   a  sq.   yd. 

Spokane  ,Wash. — The  contract  for  about 
18  mis.  of  asphalt  paving  was  awarded 
to  J.  F.  Hill,  of  Chicago,  for  about  $575,- 
000. 

Albany,  N.  Y. —  (Special).  T.  J.  Mumm, 
130  Best  St.,  Buffalo,  was  awarded  the 
contract  for  constructing  gravel  roads, 
for    $50,000. 

Naperville,  111. — The  contract  for  pav- 
ing the  residence  streets  was  awarded  {o 
the  John  Haves  Sons  Co.,  of  Portland, 
Ind.,    for    $65,000. 

Minneapolis,  Minn. — The  contract  for 
surfacing  the  Mound  road  at  Lake  Minne- 
tonka  was  awarded  to  Jas.  F.  O'Neil,  for 
$2,100. 

Collins,  Miss.— The  contract  for  con- 
structing 2,500  ft.  of  concrete  sidewalks 
was  awarded  to  the  Guaranty  Paving  Co., 
of  Jackson,   Miss. 

Grand  Forks,  N.  D. —  (Special).  The 
Bitulithic  &  Contracting  Co.  Ltd.  was 
awarded  a  contract  for  20,000  sq.  yds. 
of  bitulithic  paving. 

Mollne,  111. — The  Northwestern  Con- 
.'Jtruction  Co.,  of  Davenport,  was  awarded 
the  contract  for  paving  the  bluff  road 
with    brick,    for   25,110. 

Toneka,  Kan. —  f Special).  The  contract 
for  11.905  sq.  yds.  of  bitulithic  paving 
was  awarded  to  the  Kansas  Bitulithic  Co., 
of   Kansas   City,    Mo. 

Salina,  Kas. — The  contract  for  paving 
with  asphalt  concrete,  on  concrete  base, 
was  awarded  to  the  Kaw  Paving  Co.,  of 
Toneka,  at  1.75  a  .sq.  yd. 

Birmingham,  Ala. — The  contract  for 
b'tulithic  paving  in  the  2nd  and  3rd  wards 
was  awarded  to  the  Southern  Bitulithic 
Paving   Co.,    for   over   $85,000. 

Columbus,  Ind. — The  contract  for  con- 
structing cement  walks  for  the  new  city 
park  was  awarded  to  Harman  Bros.,  of 
this  city,  at  6.4  cts.  a  sq.  ft. 

Ft.  Worth,  Tex. — The  Metropolitan  Con- 
struction Co.  has  been  awarded  a  contract 
for  about  2  mis.  of  mineral  rubber  paving 
in   Lipscomb   St.,    fo   rabout   $130,000. 

Scranton,  Pa. — The  MacDonald  Con- 
struction Co.  secured  the  contract  for  pav- 
ing Scranton  and  .lackson  sts.  and  Brom- 
lev  ave.,  with  a.sphalt,  at  $1.75  a  sq.  yd. 

Jamestown,  N.  Y. — The  contract  for 
1,810  sq.  yds.  of  bitulithic  paving  was 
awarded  to  Warren  Bros.  Co. 

Perrv.  la.- — The  contract  for  52,600  sq. 
yds.  of  bitulithic  and  creosoted  wood 
block  pa\ing  was  awarded.  April  19.  to 
Wm.  Horrabin,  of  Iowa  City,  for  about 
$130,000. 
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Ellonsburf,',  Wash.— Th.'  D.  A.  Wil- 
liams Co..  of  Tacoma,  siiliinittPd  tin'  low- 
est bid,  April  13,  for  paving  ord  and  Main 
sts.    with    hrick,    for   $140,178.80. 

St.  Paul,  Minn. — The  contract  for  re- 
surfacing Summit  avo.  with  asphalt  was 
awanltd  to  the  Gineral  Contracting  Co., 
at   $1.<;2   a  SI],   yd.,  or  $5:{,;>40.:!0. 

Aberdeen,  S.  D. — The  contract  for  pav- 
ing -  mis.  of  stri'i'ts  with  crcusoted  wood 
block.s  was  awanb-d  to  Klinn  &  Hanlin, 
of  Sioux  Falls,  at  $2.59  a  sq.   yil. 

Portland,  Ore. —  (Special).  The  con- 
tract for  20,306  sq.  yds.  of  bitulithic  pav- 
ing was  awarded  to  the  Warren  Construc- 
tion Co.,  and  for  1,807  sq.  yds.  to  the  Pa- 
cific   Bridge    Co. 

Mcdford,  Ore. — The  contract  for  con- 
structing 2.000.000  sq.  yds.  of  asphalt 
paving,  with  curbing,  was  awarded  to  the 
Clark  &  Henrv  Construction  Co.,  of  Sac- 
ramento,   Cal.,    for  about   $500,000. 

Atlantic  City,  N.  J. — The  contract  for 
8,300  sq.  yds.  of  bitulithic  paving  was 
awarded  to  tlio  T'nited  Paving  Co.,  and 
the  contract  for  6,700  sq.  yds.  of  bitulithic 
paving  was  secured  by   E.   L.   Bader. 

Pittsburg,  Pa. — Contracts  for  paving 
were  awarded.  April  5,  as  follows:  Col- 
tart  Square,  Barber  Asphalt  Paving  Co., 
$12,1311  ;  flallock  St.,  Opp  Bros..  $8,786; 
Labelle  st.,   Thomas  Cronin,    $4,857. 

Louisville,  Ky. — Contracts  wore  award- 
ed, April  4,  for  vitrified  brick  paving,  to 
the  Staeblfr  Co.,  G.  '\V.  Goswoll  and  the 
Jefferson  Construction  Co.,  at  prices  rang- 
ing from   $1.79   to   $1.87   a   sq.   yd. 

St.  Joseph.  .Mo. — The  Rackliffe  &  Gib- 
son Construction  Co.  has  been  awarded 
a  contract  for  paving  Grand  ave.,  for  $20,- 
512,  as  follows:  Hassam  paving.  12,000 
sq.  vds.  ;  curbing,  3,000  lin.  ft.  ;  sidewalk, 
10.000  sq.   ft. 

Jonosboro,  .\rk.-— The  lowest  bids  for 
paving  and  sidewalks  submitted  .-^pri!  17 
were  as  follows :  Vitrified  brick  pav-ng, 
J.  A.  Kooms.  of  Mt.  Vernon,  I  1.,  $43.- 
580.10;  sidewalks  and  curbing.  Xoah  Bo- 
gard,    of    Washington.    Ind.,    $13,006.25. 

Elkhart.  Ind. — The  contract  for  paving 
1  block  of  Boner  st.  with  tar\-ia-mac- 
adam  was  awarded,  -April  13.  to  the  An- 
drews Asphalt  Paving  Co.,  of  Hamilton, 
C,  at  $1.06  a  sq.  yd.  for  macadam  ;  44 
cts.  a  lin.  ft.  for  curb  and  gutter:  To- 
tal,   $1,781.42. 

Aberdeen,  Wash. — The  Barber  Asphalt 
Paving  Co.  was  awarded  a  contract  for 
paving  Market  st..   for  $34,191. 

The  Dalles.  Ore. — The  Warren  Con- 
struction Co.  was  awarded  a  contract  for 
paving  3rd  St.,  at  $1.90  a   sq.  yd. 

Seattle.  Wash. — Paving  contracts  have 
been  awarded  as  follows :  Paving  Mont- 
lake  boulevard,  P.  J.  McHugh,  $23,156.48; 
W.  Blaine  st..  et  al..  F.  McCllelan  &  Co., 
$67,556.77. 

Houston,  Tex. — Bids  were  submitted 
April  20  for  paving  35  ^  miles  of  county 
roads,  as  follows:  Webster  air  line  road. 
18  miles  in  length,  running  from  a  junc- 
tion with,  the  Harrisburg  road  south  of 
Harrisburg  to  the  Galveston  county  line. 
W.  H.  Hipp.  $59,540  ;  Suderman,  Dolson 
Co.,  $61,542;  Texas  Grading  Co.,  $67.- 
341;  W.  D.  Haden.  $69,460;  M.  C.  Otto, 
$75,440.  The  specifications  call  for  all 
shell  material  on  this  road.  La  Porte 
and  Siabrook  road,  two  and  one-half  m'l<=-s 
in  length,  running  from  a  connection  with 
the  La  Porte  shell  road  toward  Seabrook, 
W.  S.  Hipp.  $9,350;  W.  D.  Haden.  $10.- 
725;  A.  C.  Workman,  $11,310;  Texas 
Grading  Co.,  $11,549.  Lynchburg  and 
Crosby  road,  three  miles  In  length,  to  be 
paved  with  clam  shell  and  being  extension 
of  the  present  pavement.  M.  O  Otto.  $16.- 
790;   John   Farmer,    $17,875;   Texas   Grad- 


ing Co..  $|;M10;  I:,  v.  'J'ompkins,  $19,110. 
.Main  street  road,  to  be  jiavcd  with  gravel 
and  shell  for  a  distance  of  eight  mlli-a 
fr(3m  tlie  tcrmiiuis  of  present  pavement, 
\V.  S.  Hip|),  $32,960;  T.  xas  Gra.ling  Co., 
$36.2.S0  ;  L.  H.  Davis.  $37,295.  W.sth.-i- 
iner  road  lo  be  juived  with  gravi-l  and 
shell  for  a  distance  of  four  miles  from 
the  end  of  pri'S<-nt  pavement.  Texas  Grad- 
ing Co..  $16,S76;  L.  B.  Davis,  $18,720; 
W.    S.    llipii.    $19,312. 

Peoria.  III. — The  contract  for  3.800  sq. 
yds.  of  brick  paving  and  1.900  ft.  of  curb- 
ing in  Hut-na  Vista  ave.  was  awarded  to 
Jansen  &  ZoelbT.  of  this  city.  April  15, 
for  $6,251.  The  I'linois  Cement  &  Con- 
struction Co.,  of  Springfl<ld,  secured  the 
contract  for  paving  an  alley  with  brick, 
for  $S07. 

Peoria.  111. — John  W.  Bushnell  has  been 
awarded  contracts  for  resurfacing  streets 
with  asphalt  as  folows ;  Seventh  ave.. 
$12,036.70;  Hamilton  st..  two  contracts, 
$8,204.10  and  $3,354.20  respectively;  N. 
Jefferson   st.,    $28,802. 

Decatur,  Ind. — Contracts  for  construct- 
ing four  macadam  roads  have  been  award- 
ed as  follows:  Hamlin  st.,  grading,  to  S. 
Normile,  at  $11,350;  25th  ave.,  Xorth. 
grading,  to  S.  N'ormile,  $5,673  ;  Melrose 
ave..  North,  paving,  to  Barber  Asphalt 
Paving  Co.,  $41,722  ;  Naglf  pi.,  asphalt 
paving,  to  Barber  Asphalt  Paving  Co., 
$1,387:  12th  ave.  Northwest,  grading,  to 
J.  T.  Donaldson  &  Co.,  $10,465;  Lafayette 
ave.,  grading,  to  N.  D.  Johnson,  $14,040. 

Dayton,  O. — Bids  were  submitted  April 
4  for  furnishing  8  carloads  of  asphalt  for 
the  citv  repair  and  construction  work  as 
follows:  California  Asphalt  and  Sales 
Agencv,  $28  ;  Globe  Asphalt  Company, 
$32.50  ;  the  Warren  Chemical  Manufactur- 
ing Co.,  $28.60;  the  Barber  Asphalt  and 
Paving  Company,  $23.85  ;  the  Ami-rican 
Asphalt  and   Rubber  Company.    $20.50. 

Buffalo,  N.  Y. — Bids  for  paving  four 
streets  and  an  alley  were  submitted  April 
7  as  follows :  Linwood  ave.,  asphalt, 
German  Rock  Co.,  $19,520  ;  brick.  L.  H. 
Gipp.  Constantine  Construction  Co..  both 
at  $16,500.  Pine  St..  asphalt.  Barber  Co.. 
3,207  ;  sandstone,  F.  V.  E.  Bardol,  $5,900  ; 
brick,  F.  V.  E.  Bardol,  $4,400.  Abbey  .st.. 
asphalt,  German  Rock  Co..  $19,920;  brick. 
Constantine  Construction  Co..  $16,000. 
Beacon  st..  asphalt.  German  Rock  Co.. 
$14  880  ;  brick.  Constantine  Construction 
Co..  $12,000.  De  Rutte  al'ey.  asphalt. 
German  Rock  Co..  $1,166;  brick.  F.  V.  E. 
Bardol,  $1,000;  sandstone,  F.  V.  E.  Bar- 
dol,  SI. 250. 

Louisville,  Ky. — Contracts  for  rocorv- 
struction  work  have  been  awarded  as  fol- 
lows :  Barber  Asphalt  Paving  Co..  recon- 
structing Broadwav.  Walnut  and  Chestnut 
sts.  and  Barrett  ave..  $63,000  ;  .American 
Standard  .Asphalt  Co..  reconstructing 
Park  and  York  sts..  $6,600  ;  S.  L.  Caxton 
Co.,  Richmond,  Ind..  asphalt  reconstruc- 
tion in  3rd  ave..  $32,000  :  American  Stand- 
ard A.sphalt  Co.,  original  construction, 
Keats  Slaughter,  Hillirest  iand  Grand 
aves.,  $32,000 ;  L.  R.  Fig?,  original  vitri- 
fied brick  con.struction.  Page  and  Walkins 
sts.,  $5,500  ;  G.  W.  Gosnell  Co.,  origmal 
vitrified  brick  construction,  Preston 
court  and  Goss  ave.,  $21,500. 

Vicksburg.  Miss. — Bids  for  paving 
Cherrv  st.  were  submitted,  but  the  con- 
tract not  let.  April  18.  as  follows:  Hot 
Spring  Construction  Co..  brick,  $86,919.06; 
wood  block.  $99,405.76;  concrete.  $79.- 
419  41  the  Stevens  Construction  Co..  brick. 
S90.494.S5  ;  asphalt.  $88,603.95  ;  concrete. 
$79  099.45  ;  Barber  Asphalt  Co..  $83.- 
915.35:  Southern  Bithulithic  Co..  $90.- 
380.65;  Dunn  &  Lallande.  brick.  $89.- 
024. 0.S;    wood    block.     $105,429.08;    South- 
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ern  Paving  &  Construction  Co.,  brick, 
$87,362,45  ;    asphalt,    $82,291.50. 

Albany,  N.  Y. — Contracts  for  improving 
the  public  highways  of  state  aid  were 
awarded.  April  5,  as  follows :  Highway 
No.  683,  Dryden-Cortland,  Tompkins 
county,  3.57  miles  ;  awarded  to  James  Mc- 
Cormick,  of  East  Providence,  R.  I.,  for 
38.444  ;  No.  801,  East  Rushford-Gordon- 
ville  bridge,  Allegany  Qounty,  4.68  miles  ; 
to  Northwestern  Construction  Co.,  Frank- 
lin, Pa.,  $43,017  ;  No.  787.  East  End,  Otse- 
go county,  0.47  miles ;  Charles  E.  Town- 
send,  Oneonta,  $5,700  ;  No.  850,  Canton- 
Corning,  Steuben  county,  6.15  miles ; 
Northwestem  Construction  Co.,  Franklin, 
Pa.,  $61,263.  No.  5,047,  Watkins-Mon- 
tour  Falls,  Schuyler  county ;  McGuery, 
McGuigan  &  Baum  Construction  Co.,  El- 
mira,  $23,043  ;  No.  5,048,  Lowman-Waver- 
ly,  part  1,  Chemung  county ;  McGuery, 
McGuigan  &  Baum,  Elmira,  35,310  ;  No. 
834,  Kirkwood-River,  Broome  county ;  T. 
H.  Gill  Co.,  Boston,  Mass.,  $75,076  ;  No. 
5,415.  Deposit-Hales  Eddy,  Delaware 
county ;  Almahar  Construction  Co.,  Al- 
bany, $46,764  ;  No.  5,046,  Scottsville- 
Mumford,  Monroe  countv ;  Monroe  Roads 
Co.,  Pittsford,  $57,906  ;  No.  854,  Castile 
Center-Perry  Center,  Wyoming  county ; 
Greece  Construction  Co.,  Rochester,  $54.- 
925  ;  No.  740,  Sanborn-Pekin,  Niagara 
county;  Louis  H.  Gipp  Co.,  Buffalo,  $26,- 
950  ;  No.  715,  Dansville-Mount  Morris,  part 
2,  Livingston  county ;  Northwestern  Con- 
struction Co.,  Franklin,  Pa.,  $55,792  ;  No. 
5.054,  Eighteen-mile  creek,  Erie  county ; 
Frederick  J.  Mumm,  Buffalo,  28,000;  No. 
857,  Roberts  road,  Chautauqua  county; 
coimty  of  Chautauqua,  by  W.  L.  Notally, 
$32,485  ;  No.  852.  Meridian  village,  Cayu- 
ga county;  Alfred  Gaffey,  Syracuse,  $11,- 
800  :  No.  664,  Otselic-South  Otselic,  part 
1,  Chenango  county ;  Joseph  McCormack, 
East  Providence,  R.  L,  $43,188  ;  No.  811, 
Georgetown-Otselic,  Madison  county ; 
Joseph  McCormack,  $23,749  ;  No.  5,041, 
Luna-East  Bloomfield,  part  2,  Ontario 
county ;  Charles  O.  McComb,  Syracuse, 
$34,500 ;  No.  5,044,  Mexico-Union  Square, 
part  1,  Oswego  countv ;  Cunningham  & 
Woodward,  Hudson  Falls,  $38,639. 

Ft.  Wayne,  Ind. — Bids  were  submitted 
April  15  for  paving  as  f clows  :  The  pav- 
ing of  Berrv  St.,  Barber  asphalt  Co..  for 
Trinidad  sheet  asphalt,  per  lin.  ft..  $9.09  ; 
Moellering  Construction  Co.,  for  Metropol- 
itan block  (brick),  6.45  ;  for  creosote 
block,  $9.82  ;  paving  of  Division  st..  Bar- 
ber Asphalt  Co.,  for  Trinidad  sheet  as- 
phalt, per  lin.  ft.,  $8.06  ;  Derheimer  & 
Sons,  for  Bessemer  repressed  brick,  $8.29  : 
Trippeer  &  Sons,  for  Bessemer  or  Metro- 
politan block,  $8.22  ;  Moellering  Construc- 
tion Co.,  for  Metropolitan  or  other  block, 
$8.31  ;  Oscar  Menefee,  for  Metropolitan 
block,  $8.18  ;  paving  of  Harner  street, 
Derheimer  &  Sons,  for  Bessemer  repressed 
block,  per  lin.  ft.,  $6.85  ;  Moellering  Con- 
struction Co.,  for  Metropolitan  or  other 
block,  $7.13  ;  paving  of  Pontiac  St.,  Moel- 
lering Construction  Co..  for  Metropolitan 
block  paving,  per  sq.  yd.,  $1.50 ;  excava- 
tion per  cu.  yd.,  45  cents ;  curb,  per  lin. 
ft.,  60  cents  ;  Derheimer  &  Sons,  for  Bes- 
semer block,  $1.56;  excavations,  40  cents; 
curb,  50  cents  ;  Tripper  &  Son,  for  Metro- 
politan or  Bessemer  block,  1.45  ;  excava- 
tion, 40  cents;  curb  55  cents.  Ed  Gros- 
jean  secured  the  contract  for  constructing 
cement  sidewalks  in  High  st.  at  10%  cts. 
a  sq.  ft. 

Macon,  Ga. — Bids  were  submitted  April 
19  for  paving  the  streets  as  follows: 
Georgia  Engineering  Co.,  granite  block, 
6-in.  foundation,  $2.08  ;  4-in.  foundation, 
$2.57  ;  5in.  foundation.  $2.63  :  brick.  6-in., 
foundation,    $2.08  ;    4-in.,    $1.93  ;    5-in.,    $2  ; 


wooden  blocks,  6-in.,  $2.65  ;  4-in.,  $2.53  ; 
5-in.,  $2.58  ;  W.  J.  Beeland,  Macon,  granite 
block,  6-in.,  $2.71;  4-in.,  $2.60;  5-in., 
$2.49  ;  wooden  blocks,  6-in.,  $2.97  ;  4-in., 
$2.75  ;  5-ln.,  $2.68  ;  Barber  Asphalt  Co., 
asphalt,  6-in.,  $1.86  ;  4-in.,  $1.65  ;  5-in., 
$1.97;  bitulithic,  6-in.,  $1.10;  4-in.,  $1.08; 
5-in.,  $1.77  ;  Atlantic  Bitulithic  Co.,  Rich- 
mond, Va.,  bitulithic,  6-in.,  $2.32  ;  4-in., 
$2.12  ;  5-in.,  $2.20  ;  C.  W.  Lane  Co.,  At- 
lanta, granite  block,  6-in.  foundation, 
$2.32  ;  4-in.,  $2.17  ;  5-in.,  $2.24  ;  brick,  6- 
in.,  $1.94  ;  4-in.,  $1.79  ;  5-in.,  $1.86  ;  wood- 
en blocks,  6-in.,  $2.38  ;  4-in.,  $2.23  ;  5-in., 
$2.30  ;  brick,  with  pitch  filler,  8c  per  sq. 
yd.,  additional  ;  Jamison  &  Hollowell ; 
granite  blocks,  6-in.  foundation,  $2.66  ;  4- 
in..  $2.56;  brick,  6-in.,  $2.23;  4-in.,  $2.05; 
5-in.,  $2.12  ;  wooden  blocks,  6-in.,  $2.57  ; 
4-in.,  $2.39  ;  5-in.,  $2.47  ;  Hassam  con- 
crete. 6-in.,  $2.73  ;  4-ln.,  $1.86  ;  Hall-Par- 
ker Construction  Co. :  brick,  6-in.  foun- 
dation, $2.23  ;  4-in.,  $2.03  ;  5-in.,  $2.13  ; 
wooden  blocks.  6-in.,  $2.51  ;  4-ln.,  $2.31  ; 
5-in.,  $2.41  ;  McPoland  &  O'Gara,  Bir- 
mingham. Ala.,  wooden  blocks,  6-in.  foun- 
dation, $2.49;  4-in.,  $2.28;  5-in.,  $2.38; 
Rudolph  S.  Blome  Co.,  Chicago,  granitoid, 
5-in.  foundation,  $2.04  ;  W.  M.  Lasley, 
Chattanooga,  granite  blocks,  6-in.  foun- 
dation, $2.28  ;  4-in.,  $2.12  ;  brick,  6-in., 
$2.08  ;  4-in.,  $1.95  ;  5-in.,  $1.99  ;  wooden 
blocks,  6-in.,  $2.29 ;  4-in.,  $2.12  ;  5-in., 
$2.21. 


SEWERS. 


CONTEMPLATED   WORK. 

Union  City,  Ind. — The  sewerage  sys- 
tem  will   be   extended. 

Ferndale,  Wash. — A  sewerage  system  is 
contemplated. 

Sparta,  Wis. — A  sewer  in  Water  st.  is 
contemplated. 

St.  Paul,  Neb. — This  city  voted  to  con- 
struct  a   sewerage    system. 

Miles,  O. — Plans  for  constructing  sew- 
ers  are  being  prepared.      B.   P.    S. 

Madison.  S.  D. — This  town  may  vote 
on   installing  a  sewerage  system. 

Silver  Lake,  N.  J. — A  sewerage  sys- 
tem is  urged  for  this  town. 

Lebanon,  Ind. — Plans  for  a  sanitary 
sewer  have  been  adopted. 

South  Haven,  Mich. — Council  has  ap- 
proved  the   construction   of   4   new   sewers. 

Laurel,  Mont. — This  city  to  Issue  bonds 
for   constructing   a    sewerage    system. 

Chehalis,  Wash. — A  sewer  district  is 
to  be  established  here  to  cost   $80,000. 

Greenville,  S.  C. — This  city  voted  to 
issue  $40,000  bonds  for  sewer  construc- 
tion. 

Canton,  O. — A  sewage  disposal  system 
will  be  installed  here.  J.  A.  Starret,  cy. 
engr. 

Princeton,  111. — Surveys  have  been  com- 
pleted for  a  sewer  system  in  the  South 
End. 

Irondale,  Wash. — The  construction  of  a 
temporary  sewer  in  Moore  st.  is  contem- 
plated. 

New  Westminster,  B.  C. — Plans  have 
been  completed  for  constructing  20  mis. 
of  sewers. 

Corydon,  la. — This  city  voted  to  issue 
bonds  for  the  construction  of  a  sewerage 
system. 

Grand  Haven,  Mich. — Plans  for  con- 
structing sewers  in  various  streets  have 
been   accepted. 

AYhitefish.  Mont. — This  city  voted  to 
issue  $10,000  bonds  for  constructing  a 
sewerage  system. 
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Texarknna,  Ark. — A  now  seworago  dis- 
trict lias  Ijoen  created  in  tlio  northern  part 
of  tills  city. 

Poteau,  Okla. — Tills  city  voted  to  Issue 
$40,000  for  constructing  a  sewerage  sys. 
tern.     3Mayor. 

Mis.'^ourl  Valley,  la. — Plans  for  a  sew- 
erage svstem  liave  been  completed,  esti- 
mated   cost    $78,000. 

Lowell,  Mass. — The  city  council  voted 
to  ol>tain  a  loan  of  $50,000  for  construct- 
ing si'wers. 

Providince,  I'.  T. — An  ordinance  has 
been  adopleti  providing  for  an  issue  of 
$400,000    sewt-r   l)onds. 

Misliawaka,  Intl. — A  resolution  has  been 
passed  to  construct  a  sewer  in  Grove  and 
E.    Josejih    sts. 

CiiK-innati,  O. — An  ordinance  has  been 
passed  providing  for  the  construction  of 
a  sewer  in  Elm  ave. 

Seneca,  Kaiis. — Bids  will  be  asked  about 
June  1  for  installing  a  sewerage  system. 
C.   H.   Ilerold,  cy.  elk. 

Warren,  O. — Bids  will  be  asked  tor 
soon  for  constructing  a  trunk  sewer  in 
White  and  Dicke\-  run.      B.  P.   S. 

Oolunibus  Junction,  la. — The  business 
men  liave  been  agitating  the  question  of 
constructing   a    sewerage    system. 

North  Tonawanda,  N.  Y. — Plans  have 
been  completed  for  a  sewer  system  in  the 
Rumbold  ave.  district  of  North  Tona- 
wanda. 

Erwin.  Tenn. — The  construction  of 
about  4  mis.  of  sanitary  sewers  is  con- 
templated. Wm.  Dunlap,  engr.,  Johnson 
City,   Tenn. 

Beeville.  Tex. — This  city  voted  to  issue 
$S0,000  bonds  for  constructing  a  sewer- 
age system,  and  a  contract  will  be  let 
soon. 

Tacoma,  Wash. — The  citizens  voted 
April  5  to  issue  $100,000  bonds  for  con- 
structing 3  storm  water  sewers.  W.  C. 
Kaleigh,   cy.   engr. 

South  Pasadena,  Cal. — Plans  for  a  sew- 
erage sv.stem  have  been  prepared  by  Olm- 
stead  &  Gillillen.  of  Los  Angeles. 

North  Amlierst,  O. — Plans  for  a  sewer- 
age system  and  disposal  plant  will  be 
made  by  L.  E.  Chapin,  of  Canton. 

Herington,  Kans. — Plans  are  being  pre- 
pared for  installing  a  sewerage  system. 
Burns  &  McDonnell,  engrs.,  Kansas  City, 
Mo. 

Prairie  du  Chien,  Wis. — Plans  for  a 
sewerage  system  will  be  made  by  W.  G. 
Kirchoffer,  of  Madison.  Eugene  Amann, 
cy.  elk. 

Garnett,  Kans. — Plans  have  been  com- 
pleted and  bids  will  be  asked  for  con- 
structing a  sewer.  M.  D.  Pelkington,  cj'. 
elk. 

Williamson,  W.  Va. —  (Special).  Claude 
L.  Gaujot.  engr.,  advises  us  that  the  ex- 
tension of  the  sewerage  system  is  con- 
templated. 

Ada,  O. — Plans  will  be  prepared  soon 
by  Thos.  Small,  vil.  engr.,  for  installing 
a"  concrete  sewer  in  this  country.  Elmer 
J.    Carey,    co.    audt. 

Indianapolis.  Ind. — The  question  of  con- 
structing a  sewage  disposal  plant  will  be 
considered   this   year. 

Colfax.  la. — Plans  and  specifications 
for  11.200  ft.  of  sewer  will  be  made  for 
this  citv  by  Engineer  Watkins,  of  Iowa 
City. 

Chicago,  111. — A  new  drainage  district 
has  been  created  in  the  North  Side  along 
North  Park  ave.  and  a  sewer  will  be  con- 
structed. 

Houghton.  Mich. — Plans  for  new  sewers 
in  4  districts  have  been  prepared  by  cy. 
tngr.  Crary,  and  objections  will  be  heard 
May   4. 

Ft.   Wayne,   Ind. — The  construction  of  a 


main  sewer  ami  branches  in  Cottage  and 
Beiiver  aves.  l.s  contemplated.  P.  M.  Uan- 
dall,   cy.   engr. 

Columbus,  Ind. — Council  has  ordered  the 
construction  of  a  new  sewer  to  be  known 
as  the  Maple  Grove  sewer,  at  a  cost  of 
about    $2y,000. 

Newark,  N.  J. — Ordinances  have  been 
passed  for  constructing  sewers  in  Fre- 
lingliiiy.s<n  ave.  Wm.  E.  Greathead,  elk. 
bd.   St.    and   water   comrs. 

Aslieville.  N.  C. — Cy.  Engr.  Lee  Is  pre- 
paring plans  and  specifications  and  will 
ask  for  bids  for  constructing  a  sewerage 
system    in   the   East    End. 

Oroville,  Cal. — Cy.  Engr.  liandall.  of 
Sacramento,  and  Prof.  Hyde,  of  the  I'ni- 
versity  of  California,  will  supervise  the 
construction  of  a  sewerage  system  hen-. 

Oslikosli,  M'is. — Plans  for  constructing 
sewers  in  Durfee  and  other  stre<ts  have 
been  prepared.  Sewers  will  ai.so  be  built 
in   16th  and  other  streets. 

Brookfield,  Ind. —  (Special).  Plans  and 
specifications  for  a  storm  and  sanitary 
sewer  system  are  being  made  by  John 
Finan.      Bids   will   soon    be   asked. 

Indianapolis,  Ind. — New  specifications 
for  street  and  sewer  improvement  have 
been  completed  and  bids  for  their  con- 
struction will  probably  be  asked  about 
May  1. 

Austin,  Tex. — State  health  officer  Brum- 
by and  Mark  Hanner,  sanitary  engineer, 
visited  San  Antonio  about  April  I.t  to  in- 
vestigate  sewerage  system  of  that  city. 

Bellefontaine.  O. — Plans  have  been  com- 
pleted and  bids  will  be  asked  for  about 
June  1  for  constructing  a  sewerage  sys- 
tem and  disposal  plant.  C.  A.  Inskeep, 
cy.  engr. 

Ligonier,  Pa. —  (Special).  Ira  F.  Brant, 
elk.,  advises  us  that  F.  H.  Shaw,  of  Lan- 
caster, Pa.,  has  been  engaged  to  prepare 
plans  for  a  sewerage  system  and  sewage 
disposal  plant. 

Roseviile,  Cal. — Plans  and  specifications 
have  been  submitted  for  constructing  a 
modern  sewerage  system  for  the  entire 
city,  and  the  question  of  issuing  bonds 
will  be  voted  on. 

Beloit.  Wis. — Plans  and  surveys  for  a 
new  sewer  district  in  the  northeast  part 
of  this  city  will  be  made  by  Geo.  W. 
Sturtevant,  of  Chicago.  A  purification 
plant  may  also  be  erected. 

Winnetka,  111. — The  construction  of  a 
sanitary  sewer  in  the  northwestern  part 
of  this  city  and  storm  sewers  in  sundry 
streets  is  contemplated.  S.  P.  Greeley, 
prest.  bd.  local  impvts. 

Buffalo,  N.  Y. —  (Special).  Francis  G. 
Ward.  comr.  pub.  wks.,  has  ordered  plans 
prepared  for  constructing  sewers  in  Ar- 
gus St.  between  Koesch  ave.  and  O'Neil 
St.,  west  side  of  Franklin  St.,  between  Gen- 
esee St.  and  Chippewa  st. 

Belton.  Tex. — The  Belton  Sanitary  Sew- 
erage Co.  has  been  organized  bv  Dr.  J. 
M.  Frazier,  Hev.  S.  G.  Townsend.  C.  B. 
Smith.  C.  F.  Denny  and  J.  W.  Jarrell.  A 
charter  will  be  applied  for  and  a  sewerage 
system  constructed. 

Lenox,  Mass. — Wm.  S.  Johnson,  of  Bos- 
ton, has  completed  a  report  on  sewers,  and 
recommends  an  expenditure  of  $29,300  for 
2  mis.  of  new  sewers,  extending  the  main 
sewer,  constructing  settling  tanks,  sludge 
beds,  and  filter  beds. 

Paterson.  N.  J. — A  bill  has  been  signed 
by  Governor  Fort,  authorizing  the  Passaic 
Valley  Sewerage  Commission  to  contract 
with  the  V.  S.  government  for  the  dis- 
charge of  the  Passaic  Valley  sewage  into 
New  York  Bay  at  Bobbins'  Reef. 
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CONTRACTS   TO    BE  J.ET. 

Blaine,  Wash. — Bids  are  asked  until 
May  16  for  constructing  a  sewer.  Cy. 
cik. 

Marion,  Ind. — Bids  are  asked  until  May 
7  for  constructing  Duckwell  ditch.  D. 
M.   Murphy,   supt.   constr. 

Mandan,  N.  D. — Bids  are  asked  until 
May  9  for  constructing  a  sewerage  sys- 
tem.    Lee  Nichols,  cy.  audt. 

Jackson,  Tenn. — Bids  are  asked  until 
May  3  for  constructing  sanitary  sewers. 
Atwell   Thompson,    cy.   engr. 

Cumberland,  B.  C. — Bids  are  asked  un- 
til May  4  for  constructing  certain  sew- 
erage works.     Cy.  elk. 

Greenfield,  Ind. — Bids  are  asked  until 
Mav  4  for  constructing  a  drain.  V.  A. 
Srnith,    drainage   comr. 

\Venatchee,  Wash. — Bids  are  asked  un- 
til 5  p.  m.,  May  3,  for  constructing  pipe 
.severs.     S.   R.   Sumner,  cy.   elk. 

South  Bend,  Ind. — Bids  are  asked  un- 
til May  3  for  constructing  a  pipe  sewer 
in  E.  Broadway.     A.  P.  Peerlej',  elk. 

Bay  City,  Tex. — Bids  are  asked  until 
May  10  for  constructing  drainage  district 
No.   3.      A.  Pl.  Leckie,   engr.   in  charge. 

Manhattan,  Kan. — Bids  are  asked  until 
3  p.  m..  May  3,  for  constructing  a  com- 
plete sanitary  sewerage  system.  A.  W. 
Long,  mayor. 

Baltimore,  Md. — Bids  are  asked  until 
May  4  for  constructing  sec.  2  of  the 
Jcnes  Falls  interceptor.  C.  W.  Hen- 
dricks,  ch.   engr. 

Perth  Amboy,  N.  J.- — Bids  are  asked 
until  May  21  for  constructing  a  12  ft. 
sewer  in  Baker  place.  Geo.  M.  Adair,  st. 
comr. 

York,  Pa. — Bids  are  asked  until  May  9 
for  constructing  terra  cotta  sewer  mains, 
flush  tanks,  manholes,  etc.  Harry  Wash- 
ers,  chm.   B.   P.  W. 

Brainerd,  Minn. — Bids  are  asked  until 
May  11  for  constructing  lateral  sewer 
"L"  in  sewer  dist.  No.  1.  V.  N.  Roderick, 
c.\'.  c!k. 

St.  Paul,  Minn. — Sealed  bids  are  asked 
until  May  18  for  constructing  state 
ditches.  Samuel  G.  Iverson,  state  audt ; 
Geo.  A.  Ralph,  state  drainage  engr. 

Westfield,  N.  J. — Bids  are  asked  until 
May  16  for  constructing  11,600  ft.  8  in. 
sanitary  sewers,  21  manholes,  460 
branches,  10  combined  flush  tanks,  etc. 
Lloyd  Thompson,  town  elk. 

Belzoni,  Miss. — Bids  are  asked  until  May 
17  for  constructing  a  system  of  house 
sewers  3  to  4  mis.  of  8  and  10  in.  pipe 
.sewers,  centrifugal  pump  and  motor. 
Ma.vor  and  aldermen.  Walter  G.  Kirk- 
pa  trick,   cons,   engr.,   Jackson,    Miss. 

Davenport,  la. — Bids  are  asked  until 
May  3  for  constructing  sewers.  Thos. 
Murray,   cy.   engr. 

Paterson,  N.  J. — Sealed  bids  are  asked 
until  May  17  for  constructing  the  Lake 
\'iew  sewer,  including  2.660  ft.  of  36  in., 
1.140  ft.  30  in.,  2, .500  ft.  24  in.,  1,400  ft. 
IS  in.,  600  ft.  13  in.,  and  1.300  ft.  10  in. 
pipe  and  6,800  ft.  6  in.  house  connections. 
H.    J.   Harder,    cy.    engr. 

CONTRACTS   AWARDED. 

Everett,  Wash. — lyower  &  Eckstrom  se- 
cured a  contract  for  a  sewer  in  an  alley 
for  $1,876. 

Indiana,  Pa. — J.  J.  McGovern  was 
awarded  a  contract  for  constructing  the 
Normal  school  sewer. 

Dallas,  Tex. — C.  W.  Olcott  secured  a 
contract  for  constructing  a  sanitary  sewer 
in  Cochran  st. 

Oakland.  Cal. — W.  J.  Schmidt  was 
prded  a  contract  for  sewer  work  in 
Broadway,    for    $1,605.75. 

Hamburg,    la. — The    contract    for    con- 


structing  sewers  was   awarded   to    Dunne- 
gan  &  Corey,  of  Shenandoah,  for  $8,180.52. 

Ventnor,  N.  J. — The  contract  for  con- 
structing a  large  pipe  sewer  was  awarded 
to   Lemuel    Henry,   April    7,    for   $2  0,000.    * 

Akron,  O. — The  contract  for  construct- 
ing the  Bartges  st.  storm  sewer  was 
awarded   to   McAlonan   Bros,   for   $8,254. 

Hamburg,  la. — The  contract  for  con- 
structing sewers  was  awarded  to  Dunne- 
gan  &  Corey,  of  Shenandoah,  for  $8,181. 

Dayton,  O. — John  Wise  was  awarded 
the  contract  for  constructing  a  storm 
water  sewer  in  Springfield  st.,  for 
$3,254.80. 

Eveleth,  Minn.- — The  contract  for  in- 
stalling a  storm  sewer  was  awarded  to 
the  Pastoret-Lawrence  Co.,  Duluth,  for 
$2,400. 

Moline,  111. — The  Moline  Heating  and 
Construction  Co.  was  awarded  the  con- 
tract for  building  a  sewer  in  Eighteenth 
and-One-Half  St.,    for    1,540. 

Monroe,  Wash. — The  contract  for  in- 
staling  a  sewerage  system  was  awarded 
to  the  Evertt  Construction  Co.,  of  Ever- 
ett.  Wash.,   for   12,689. 

Galesburg,  111. — Mart  O'Connor  was 
awarded  a  contract  for  constructing  sew- 
ers in  Kellogg,  Cherry,  5th  and  Seminary 
sts.,   April   12,   for  8,832. 

Belton,  Tex. — The  Fountain-Shaw  En- 
gineering Co.,  of  Dallas,  was  awarded  a 
contract  for  constructing  a  system  of 
sewers  for  the  Belton  Sanitary  Sewer  Co. 

Palestine,  Tex. — The  contract  for  con- 
structing 4  mis.  of  mains  of  mains  for 
the  Palestine  Sewer  Co.  was  awarded  to 
Truehart  &  Jockson.  of  San  Antonio. 

'  Rochester,  N.  Y. — The  contract  for 
building  a  sewer  in  Dewey  ave.  and  sev- 
eral adjacent  streets  has  been  awarded  to 
Brayer  &  Albaugh,   for   $68,661.10. 

Burlington,  Wis. — The  contract  for  con- 
structing sanitary  and  storm  sewers  and 
water  works  extensions  was  awarded  to 
Herman    Hohensee,    of   Milwaukee. 

Rock  Island,  111. — The  contract  for  con- 
structing sewer  and  water  mains  in  Krells 
addition  was  awarded.  April  18,  to  P.  F. 
Trenkenschuh,  for  3,420. 

Tulsa,  Okla. — H.  C.  Cass  &  Co.  was 
awarded  the  contract  for  constructing 
1,166  ft.  of  combination  storm  and  sani- 
tary sewer  in  W.   1st  st.,   for  $13,268. 

Abilene,  Kans. — The  contract  for  con- 
structing a  storm  sewer  in  Chestnut  and 
S.  1st  sts.  was  awarded  to  contracting  en- 
gineer Underwood,  of  Houston,  for  $14,- 
831.72. 

Michigan  City,  Ind. — H.  W.  Bell  was 
awarded  a  contract  for  constructin.g  the 
Wilard  ave.  district  sewer,  for  $39,833, 
and  for  the  Tryon  district  sewer,  for 
$5,668. 

Ada.  Okla. — The  contract  for  construct- 
ing 10,150  lin.  ft.  of  sanitary  lateral 
sewers  in  district  3  with  appurtenances, 
was  awarded  to  Gilkerson  &  Lecy,  of  Mus- 
kogee,   for   $8,128. 

San  Francisco,  Cal. — The  Healy-Tib- 
bits  Constr.  Co.  was  awarded  a  contract 
for  constructing  the  Yerba  Buena  sewer, 
which  is  to  provide  an  outlet  for  the  sew- 
age in  the  district  bounded  bv  Market,  2d 
Howard  and  East  sts.,  for  $211,000. 

Peabody,  Kans. —  (Special).  J.  W. 
Mavity,  cons,  engr.,  Lyndon,  Kans.,  ad- 
vises us  that  the  contract  for  constructing 
4  mis.  of  main  and  lateral  sewers  and  1 
reinforced  septic  tank  in  this  city,  was 
awarded  April  15  to  Marshall  Bros.,  of 
Los  Animas,   Colo.,   for   $17,066.59. 

Logan,  la. — The  contract  for  construct- 
ing sections  1.  2  and  3  of  the  Upper  Bayer 
river  drainage  district  was  awarded  to  the 
Canal  Construction  Co.,  of  Chicago,  at 
6    8-10    cts.    a    cu.    yd.      J.    B.    Norris,    of 
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Logan,  st'ciiifd  the  iMiiitriict  I'mi'  section  4, 
conslstinjc  i>i'  till'  ii-incival  of  tin-  dam  and 
otlitT   striain    obstruct  Ions. 

Colundda.  Wis. — Bids  for  constructing 
tile  and  6artlieiiwarc  sewers  was  awaiilctl 
April  5  as  follow.s  iTo  Cohmibia  l^iving 
Co.  for  sewers  30,  31  and  33.  $14.0:{1», 
and  to  C.  A.  Stewart  for  sewer  28  at 
$4,261. 

MInneapoll.s.  Minn. — Bi<ls  for  furnishing 
this  city  with  sewer  pipe  were  submitted 
as  follows:  Red  \Vin>?  (Minn.)  Sewer 
Co..  $62,770:  Blackmar  &  Post  Co.,  St. 
Louis,  $64,552  ;  Evans  &  Howard,  St. 
Louis.    $66,198. 

L<iuisville,  K.v. — Bids  were  submitted 
April  15  and  taktn  under  advisement,  for 
constructing  seweraBc  systems  in  15th  and 
23d  sts.,  as  follows:  Henry  Bickel  Com- 
pany. L.  AV.  Hancock  Compan.v,  of  I^ouis- 
vllle ;  Gyld  &  Co..  Chattanooga  ;  James 
Ferry  Company,  Pittsburg,  and  the  B.  C. 
Miller  Sons   Company,   of   Louisville. 

Itkhmond.  Va. — Contracts  for  construct- 
ing .sewers  have  been  awarded  as  follows: 
Burton  cfe  Driscoll.  sewer  In  West  st.  and 
other  streets.  $18,948:  West  Cary  St., 
$8,428:  Shepherd  st.  $14,371;  West  St.. 
$8,426  ;  J.  C.  Cheatwood.  sewer  in  North 
17th  St..  $6,986:  I.  J.  Smith  &  Co.,  sewer 
in  West  Cary  St..  $7,717.  all  of  Richmond. 

Lawrence.  Kans. — Sewer  contracts  have 
been  awarded  as  follows:  Richard  Keys 
has  been  awarded  contract  at  $1..tO  per 
lin.  ft.,  and  in  cts.  for  excavation,  for  the 
construction  of  a  storm  sewer  of  brick  in 
Henry  st.,  between  Maine  and  Missouri 
sts  ;  and  Graeber  Bros.,  at  $3.75  per  lin. 
ftfl  and  25  cts.  per  cu-  yd.  for  excavation 
for  the  construction  of  a  concrete  culvert 
in   Mississippi  st. 


WATER  WORKS. 


Holland,  Tex. — The  Holland  Water  Co. 
has  been  organized  and  will  sink  an  arte- 
sian well. 

Humble,  Tex. — The  Humble  Water. 
Light  and  Ice  Co.  has  been  incorporated 
bv  W.  E.  Sholar,  C.  L.  Polk  and  E.  L. 
Cullum. 

Ardmore.  Okla. — The  bd.  of  city  comrs. 
has  Instituted  proceedings  to  condemn  a 
tract  of  160  acres  in  Murray  county,  12 
miles  east  of  the  Washita  river,  as  a  site 
for  a  water  power  plant. 

Brownstown.  Ind. — The  Browntown 
AA'ater  and  Light  Co.  has  been  incorpo- 
rated to  supply  town,  communities,  etc., 
with  water,  heat,  light  and  power,  by 
Harley  Jackson,  .  B.  Vance,  and  Geo.  S. 
Grary. 

Plainfield,  N.  J. — The  citizens  voted  to 
give  common  council  the  power  to  pur- 
cha.se  by  condemnation  the  water  plant  of 
this  city,  to  erect  a  new  plant,  or  make 
another  contract  with  the  Union  Water 
Company,   a   private   corporation. 

CONTEMPLATED  WORK. 

Winfield,  la. — A  water  works  system  is 
urged. 

Plymouth,  Ind. — Council  has  passed  a 
water  meter  ordinance. 

Connersville.  Ind. — This  city  will  drill 
a  test  water  well. 

Carson.  la. — Will  vote  on  the  issue  of 
bonds  for  a   water  works  system. 

Alma.  \\'is. — This  town  voted  to  con- 
struct  a   water  works  system. 

Lewiston.  I'tah. — The  construction  of  a 
water  works  system  is  contemplated. 

Le  Beau.  S  D. — Will  vote  on  installing 
a   water   works  system. 

Manchester.  la. — This  city  may  adopt 
a  new  water  meter  system. 


Ketinetl,  .Mo. — This  city  voted  to  con- 
struct a  water  works  system. 

Snyder,  Tex.— This  city  voted  to  issue 
$17. 401)    water    works    bonds. 

El  Reno,  Okla. — Voted  to  Issue  bonds 
for    constructing    water    works. 

Redwood  Falls,  Minn. — ('ouii:ll  has  de- 
cided  to  construct  a   4    In.    main   on    3d  sL 

Willard,  rtah. — This  city  vot<d  to  Issue 
$9,000   bonds  for  water  works  purposes. 

Elkhart.  Ind. — Means  are  being  devised 
here   for  obtaining  a   better  water  supply. 

Corydon,  la. — This  city  voted  to  issue 
bonds  for  constructing  a  water  works  sys- 
tem. 

Newport,  Tenn. — The  question  of  mu- 
nicipal water  works  for  this  town  is  be- 
ing urged. 

Gardner,  Mass. — The  extension  of  the 
water  mains  in  West  St.,  1,000  ft.  is  con- 
templated. 

South  Bend,  Ind. — The  construction  of 
a  large  nimiber  of  water  mains  has  been 
authorized. 

Montclair,  N.  J. — A  proposition  is  be- 
ing discussed  for  establishing  a  municipal 
water  plant. 

Raymond,  Minn. — Will  vote  on  the  is- 
sue of  bonds  for  constructing  of  water 
works  system. 

Waterloo,  Wis. — Voted  to  Issue  bonds 
for  installing  a  municipal  water  works 
system. 

Gainesvile,  Ga. — This  city  coted  to  issue 
$100,000  bonds  for  the  construction  of 
water  works. 

Youngstown,  O. — The  establishment  of 
a  reservoir  for  a  municipal  water  supply 
is  contemplated. 

Minneapolis,  Minn. — The  council  water 
com.  has  ordered  the  construction  of  water 
mains   in   25   streets. 

Churchville,  N.  Y. — The  business  men 
are  agitating  the  question  of  constructing 
a   water  works  system. 

Pueblo.  Colo. — A  committee  of  25  has 
been  appointed  to  investigate  the  proposed 
Improvement  of  the  water  supply. 

Osyka,  Miss. — The  construction  of  a 
water  works  system  is  contemplated  and 
bids  will  probably  be  asked  in  June  or 
July. 

Saginpw.  Mich. — The  board  of  water 
comrs.  has  approved  the  proposed  con- 
struction of  new  water  mains  this  year. 

Hartsell.  Ala. — The  installation  of  a 
water  works  and  electric  light  plant  is 
contemplated.      J.   H.    Corsbie,   mayor. 

New  Britain.  Conn. — The  board  of  water 
comrs.  voted  to  build  a  reservoir  on  the 
Pierre  property.     Estimated  cost,   $20,000. 

Croghan.  N.  Y. — .\  bill  has  been  passed 
authorizing  the  village  trustees  to  is.sue 
$29,000  bonds  for  constructing  water 
works. 

Pipestone,  Minn. — The.  citizens  of  the 
independent  school  district  voted  to  con- 
struct a  complete  water  works  system. 

Mt.  Jackson.  Va. — This  city  voted  to 
issue  bonds  for  constructing  a  gravity 
system  of  water  words.  F.  E.  Brill  is 
interested. 

Ligonier.  Pa. —  (Special).  Plans  for  en- 
larging the  municipal  water  works  system 
are   being  prepared   by   Ira   F.    Brant,   elk. 

Vicksburg.  Miss. — City  council  is  con- 
sidering the  purcha.=e  of  the  present  water 
works  system  instead  of  constructing  a 
svstem. 

Grand  Rapids.  Mich. — This  city  voted 
April  4  to  construct  a  filtration  plant,  and 
extend  the  water  mains.  Jas.  Schriver, 
cv.  elk. 

Williston.  N.  D. — This  city  has  under 
consideration  the  substitution  of  a  sys- 
tem of  wells  instead  of  a  settling  basin 
at   the  power  plant. 

Pittsfield.  Mass. — The  water  com.  rec- 
ommends   the   construction    of   a    reservoir 
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on  the  headwaters  of  Mill  Brook.  Esti- 
mated   cost,    $250,000. 

Niagara  Falls,  N.  T. — The  water  comrs. 
have  decided  to  ask  for  bids  for  construct- 
ing a  filtration  plant  for  the  new  water 
works  system. 

Jackson,  O. —  (Special).  E.  C.  McCon- 
nell  may  desire  to  purchase  1  hoist,  1 
trenching  machine,  water  pipe,  and  pumps 
for  the  water  plant. 

Canandaigua,  N.  T. — The  pumping  sys- 
tem of  this  city  is  inadequate,  and  an 
investigation  is  being  made  with  a  view 
to  installing  a  duplicate  system. 

Port  Angeles,  Wash. — The  Port  Angeles 
Water  Supply  Co.  has  been  organized  by 
by  W.  W.  Seymour  and  associates  for  the 
purpose  of  constructing  a  new  water  works 
system. 

Indianapolis,  Ind. — The  board  of  public 
works  will,   in  the  future,  order  onlj'   400,- 

000  ft.  of  mains  a  year,  the  amount  the 
Indianapolis  Water  Co.  is  required  to  lay 
under  its  contract  with  the  city. 

Williamson,  W.  Va. —  (Special).  Claude 
L.  Gaujot,  cons,  engr.,  says  this  city  con- 
templates installing  a  purification  plant 
for  the  water  works  system.  Address  all 
communications  to  Claude  L.  Gaujot, 
engr. 

Harrisburg,  Pa. — The  state  water  sup- 
ply comrs.  held  a  hearing  April  19,  on 
the  application  of  the  board  of  public 
works  of  this  city  to  erect  a  low  dam 
across  the  Susquehanna  river  at  the  lower 
end  of  the  city. 

Dayton,  O. — A  special  committee  has 
been  appointed  to  investigate  the  water 
question,  ascertain  the  various  sources  of 
supply,  and  what  the  city  is  doing  to  se- 
cure the  proper  permanent  supply.  The 
members  of  the  committee  are  Chas. 
Thomas,  F.  C.  Marley  and  C.  A.  Brooks. 

CONTRACTS  TO   BE   LET. 

Colby,  Kans. — Bids  are  asked  until  May 
3  for  constructing  a  water  and  electric 
light  system.     C.  V.  Parrott,  cy.  elk. 

Leslie,    Md. — Bids   are   asked   until   June 

1  for  constructing  a  clay  lined  reser\-oir, 
furnishing  c.  i.  pipe,  etc.  G.  A.  M.  John- 
son. 

Waterbury,  Conn. — Bids  are  asked  un- 
til May  20  for  constructing  a  concrete 
dam  in  the  town  of  Morris.  R.  A.  Cairs, 
cy.  Engr. 

Cherokee,  la. — Bids  are  asked  until  8 
p.  m..  May  3,  for  constructing  1,000  ft. 
6  in.  c.  i.  water  pipe  and  2,200  ft.  4  in. 
c.  i.  "water  pipe. 

Meridian,  Miss. — Bids  are  asked  until 
May  31  (readv. ),  for  constructing  8,500 
ft.  24  in.  reinforced  concrete  conduit.  Wm. 
F.  Wilcox,  genl.  engr.,  water  comn. 

Detroit,  Mich. — Bids  are  asked  until 
June  14  for  erecting  an  engine  room 
building  superstructure  at  the  new  pump- 
ing station.  Benj.  P.  Ginney,  secy.  bd. 
water  comrs. 

Johnson  City,  Tonn. — Bids  are  asked 
until  May  5  for  constructing  a  water  sup- 
ply system,  including  12  miles  of  18  in. 
gravity  mains  and  a  reinforced  concrete 
reservoir. 

Atlantic  City,  N.  J. — Bids  are  asked 
until  May  3  for  installing  a  generator, 
exciter,  switchboards  and  transformers  at 
the  Abrecon  pumping  station.  Louis 
Knehule,  prest.  water  bd. 

Creede,  Colo. — Bids  are  asked  until  May 
25  for  constructing  a  dam  and  spillway 
at  the  Bio  Grande  reservoir  site,  30  miles 
west  of  here.  San  Luis  Valley  Irrigation 
Dist.,  Center,  Colo. 

Breaux  Bridge,  La. — Bids  are  asked  un- 
til May  3  for  constructing  2,200  ft.  8  in. 
and  12,400  ft.  6  in.  c.  i.  water  main  ;  25 
fire  hydrants,  valves,  pumps,  tank  and 
tower,  etc.     John  Comeau,  cy.  elk. 


CONTRACTS   AWARDED. 

Brainerd,  Minn. — The  contract  for  in- 
stalling a  pump  was  awarded  to  Slipp- 
Greuenhagen   Co.,    for   §885. 

Austin,  Tex. — The  contract  for  rebuild- 
ing the  dam  was  awarded  to  the  Dumont- 
Holmes   Steel   Concrete   Co.,   of  Chicago. 

Colton,  S.  D. — J.  L.  White,  of  Sioux 
Falls,  submitted  the  lowest  bid  for  in- 
stalling a  water  works  system,   at   $5,985. 

Ardmore,  Okla. — The  contract  for  con- 
structing a  filtration  plant  has  been 
awarded  to  Geo.  Erickson  of  this  city,  for 
$10,437. 

Tacoma,  Wash. — D.  A.  Williams  &  Co. 
was  awarded  the  contract  for  constructing 
a  water  main  district  in  the  west  end  for 
$23,950. 

Lebanon,  Pa. — The  concrete  for  con- 
structing the  new  water  distributing  sys- 
tem was  awarded  to  W.  M.  Chishold  & 
Son,   of  Pittsburg. 

Gilbert,  Minn. — The  contract  for  the  ex- 
tension of  the  water  works  system  was 
awarded  to  Postoret  &  Lawrence,  of  Du- 
luth,   for  about   $11,400. 

Duluth,  Minn. — Contracts  were  awarded 
April  18  for  constructing  nearly  3%  miles 
of  water  and  gas  mains,  at  a  cost  of  about 
$32,000. 

Buffalo,  N.  T. —  (Special).  The  contract 
for  installing  5  pumps  in  the  new  pumping 
station  was  awarded  to  the  Holly  Mfg. 
Co.,    for   $674,769. 

Bradford,  Pa. — The  contract  for  con- 
structing a  reservoir  in  Bradford  was 
awarded  to  Wm.  Mclntire  &  Sons,  of  Shar- 
on, Pa.,  for  about  $100,000. 

Oakesdale,  Wash. — The  contract  for  fur- 
nishing the  material  for  the  water  works 
system  to  be  installed  here  was  awarded 
to  Crane  &  Co.,  of  Spokane. 

Houston,  Tex. — A  contract  for  furnish- 
ing 500  standard  sapphire  meters  in  as- 
sorted sizes  has  been  awarded  to  the 
Standard   Water   Meter    Co.,    of    Brooklyn. 

Winnipeg,  Man. — The  Canadian  Fair- 
banks Co.  was  awarded  the  contract  for 
furnishing  hydrants  at  $37  each,  and  T. 
McAvity  &  Sons  the  contract  for  supply- 
ing valves. 

South  Bend,  Ind. — The  Glamorgan  Pipe 
and  Foundry  Co.,  of  Lynchburg,  Va.,  was 
awarded  the  contract  for  furnishing  300 
tons  of  pipe  and  special  castings,  at  $2  5.50 
per  ton  for  pipe  and  $49  per  ton  for  spe- 
cial  castings. 

Ogden,  Utah. — The  contract  for  con- 
structing reservoir  No.  2  was  awarded  to 
the  Wheel  Wright  Construction  Co.,  of 
this  city,  as  follows:  2,050  cu.  yds.  con- 
crete including  forms,  $7.24  ;  200  cu.  yds. 
excavation,   50  cts. 

Krebs,  Okla. — The  contract  for  con- 
structing a  dam  in  connection  with  the 
water  works  system  ^'as  awarded  to  Lane 
&  Williamson,  for  $16,000,  and  F.  C. 
Broks  &  Sons  Co.,  of  Jackson,  Mich.,  re- 
ceived the  contract  for  constructing  water 
pipe,  furnishing  hydrants,  etc.,  for  $21,408. 

Buffalo,  N.  T. —  (Special).  The  con- 
tract for  furnishing  8  7  50  H.  P.  water 
tube  boilers  for  the  new  Porter  ave.  pump- 
ing station  was  awarded  to  Farrar  & 
Trefts.  for  $185,000.  The  Monarch  En- 
gineering Co.  secured  the  contract  for 
coal  and  ash-handling  equipment  for  34,- 
875. 

Portales,  N.  M. — The  contract  for  2 
generators  to  be  installed  in  connection 
with  the  work  of  the  Portales  Irrigation 
Co..  Portales,  was  awarded  to  the  West- 
inghouse  Electric  Mfg.  Co.,  of  Pittsburg, 
Pa.  The  contract  for  construction  work 
was  awarded  to  the  Western  Construction 
Co.,  of  Wichita,  Kans.,  for  about  $350,000. 

Lancaster,  Pa. — Contracts  were  award- 
ed April   18   for  water  meters   to   the  Na- 
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tional  MvUv  Co.,  of  New  York;  rilt.sburg 
Meter  Co.,  Kn.sl  IMlt.sliiirK ;  Tlioinas  Me- 
ter Co.,  Brooklyn  ;  Neptune  Meti-r  Co., 
New  York  City;  If.  K.  WorthlnKtoii,  Pliil- 
adelplila.  Otiur  eontraet.s  awarded  were 
as  follow.s :  I'lirnlshlnK  pipe,  V.  S.  Ca.sl 
Iron  Pipe  and  Foundry  Co.,  Williani.s- 
port  ;  lead,  K.  \V.  CummlnKs  &  Co.;  spe- 
cials. Barrv  &  Z-clier ;  ferrules,  H.  Muel- 
ler Co.,  N.  Y.  City  ;  excavating  and  haul- 
ing pipe,   W.  J.   Hinden. 

St.  Louis,  Mo. — Bids  for  water  exten- 
sion contracts  were  sulimitted  April  19  as 
follows:  Water  pipe,  Dininiiek  Pipe  Co., 
$52,437  ;  special  castings.  Bessemer  Foun- 
dry and  Machinery  Co..  $12,428;  stop 
valves,  Koe  Stepht  ns  Manufacturing  Co., 
$4,995  ;  tire  plugs.  American  Foundry  Co., 
$17,S2.">  ;  laying  water  pipe,  John  O'Don- 
nell,  $8,040.  The  pipe  laying  contract  in- 
cludes 43.000  feet  of  six-inch  pipe,  15,000 
feet  of  twelve-inch  main,  4,700  feet  of 
twenty-inch  pipe,  tlie  installation  of  158 
fire  plugs,  and  taking  up  of  4,800  feet  of 
six-incli   main. 


steel    bridges. 


BRIDGES. 


Stevenson.  "Wash. — Bids  are  asked  until 
July  5  for  constructing  2  bridges.  County 
comrs. 

Peru,  Ind. — Bids  are  asked  until  May 
5  for  constructing  20  bridges.  Chas  Gris- 
wold,   CO.   audt. 

Danville.  Ind. — Bids  are  asked  until 
May  17  for  constructing  10  bridges.  W. 
H.    Nichols,   CO.    audt. 

Jamestown,  N.  Y. —  (Special).  This  city 
voted  to  construct  2  concrete  brilges  at 
a  cost  of  $50,000. 

Cedar  Rapids,  la. — Bids  are  asked  un- 
til May  7  for  erecting  a  new  concrete  steel 
bridge.     Cy.  coun. 

Shreveport,  La. — A  wagon  bridge  across 
Red  river  between  this  city  and  Bossier, 
is  contemplated. 

Bungo.  Minn. — Bids  are  asked  until  May 
7  for  constructing  a  pile  bridge  on  Bungo 
creek.      W.    N.    Hanley.    chm.    town    bd. 

Pendleton,    Ore. — Bids    are    asked    until 
May    6    for    constructing 
Frank  Saling,  co.  elk. 

Monticello,    Ind. — Bids 
May    3    for    constructing 
abutments.        Chas.      A. 
comrs.  ;  A.   G.   Fisher,   co.   audt. 

Petersburg.  Ind. — Bids  are  asked  until 
May  3  for  constructing  5  steel  bridges. 
F.  R.   Bilderback,  co.   audt. 

Salamanca,  N.  Y. — Plans  are  being  pre- 
pared for  a  reinforced  concrete  or  steel 
bridge.     Fred  Gardner,  town  elk. 

Kokomo,  Ind. — Bids  are  asked  until 
June  7  for  constructing  a  bridge  across 
Wild  Cat  creek  in  Center  township.  Co. 
comrs. 

Mt.  Morris,  N.  T. — The  culvert  over  the 
power  race  on  State  st.  is  to  be  rebuilt. 
Jas.  E.  Kelly,  resident  engr. 

Ypsilanti,  Mich. — Bids  are  asked  until 
May  16  for  constructing  a  reinforced  con- 
crete bridge  over  Huron  river.  S.  Damon, 
cy.  elk. 

Eugene,  Ore. — Bids  are  asked  until 
May  9  for  constructing  a  wooden  bridge 
over  the  Row  river  2  mis.  east  of  Cottage 
Grove. 

Jacksonville.  Ore. — Bids  are  asked  un- 
til May  5  for  constructing  a  steel  bridge 
across  Bear  Creek  at  Phoenix,  Ore.,  co. 
elk. 

Linton.  X.  D. — Bids  are  asked  until 
May  10  for  constructing  concrete  abut- 
ments for  the  Petrie  bridge.  J.  C.  Pitts, 
CO.  audt. 

Pittsburg.     Pa. — Bids     are     asked    until 


are  asked  until 
3  sets  of  stone 
Gay,     chm.     co. 


Miiy  3  for  eon.structing  superstructure 
and  nia.sonry  of  bridge  No.  1.  Thomp.son's 
Run.  'I'urtlo  Creek  borough.  R.  J.  Cun- 
ningham,  CO.   contr. 

KIkins.  \V.  Va. — Bids  are  asked  until 
May  C  for  constructing  a  bridge  across 
Cheat    river.      F.    A.    Rowan,    cik   of   court. 

Greensburg.  Ind. — Bids  are  asked  until 
May  14  for  constructing  a  concrete  bridge 
in  Jackson  township.  John  G.  Evans, 
township  trustee. 

Crown  Point.  Ind. — Bids  are  asked  un- 
til June  tj  for  constructing  a  concrete 
bridge  and  a  steel  bridge.  Chas.  A.  John- 
ston, CO.  Audt. 

Coquille,  Ore. — Bids  are  asked  until 
May  5  for  constructing  a  bridge  across 
the  South  Fork  of  the  Coquille  river  at 
Herman  Place.     Co.  elk. 

Cleveland,  O. — Bids  are  asked  until 
May  11  for  constructing  a  concrete  cul- 
vert and  conduit  and  a  concrete  bridge. 
John   F.   Goldenbogen,   co.   elk. 

Gretna.  La. — Bids  are  asked  until  June 
1  for  constructing  a  steel  bridge  over  a 
canal  in  Jefferson  Parish.  E.  M.  Hu- 
bert, secy,  police  jury. 

Cincinnati,  O. — Bids  are  asked  until 
May  6  for  constructing  a  concrete  cul- 
vert on  zig  zag  road.  Stanley  Struble, 
prest.  CO.  comrs. 

Cheboygan,  Mich. — Bids  are  asked  un- 
til May  10  for  constructing  a  railway 
bridge  across  tlie  Cheboygan  river.  D*- 
troit  &   Mackinac  Ry.   Co. 

Wabash,  Ind. — Bids  are  asked  until 
May  3  for  constructing  a  steel,  a  concrete 
bridge,  arches,  and  bridge  repairs.  Blon- 
dell  Perry,  co.  engr. 

Princeton,  Ind. — B'ds  are  asked  until 
May  4  for  con-structing  11  steel  bridges 
and  14  reinforced  concrete  bridges.  W. 
T.    Roberts,   co.   audt. 

Cohasset,  Minn. — Bids  are  asked  until 
May  3  for  constructing  a  steel  bridge  with 
concrete  abutments  over  the  Mississippi 
river.     E.  W.  AN'indsor,  town  elk. 

Minneapolis,  Minn.  —  The  Security 
Bridge  Co.,  was  awarded  a  contract  for 
constructing  a  bridge  at  Lake  st.  and  2 
bridges   at  Lake  of  the  Isles,   for  $80,000. 

White  Rocks.  Utah. — Bids  are  asked 
until  June  1  for  constructing  the  sub- 
structure of  a  steel  bridge  at  T'intah  and 
Ouray  Indian  agency.  Comr.  Indian  Af- 
fairs,  Washington,   D.  C. 


STREET  LIGHTING. 


Hempstead,  Tex. — An  electric  light  plant 
is   contemplated. 

Horse  Cave,  Ky. — An  electric  light  plant 
is  contemplated. 

Miles  City,  Mont. — Voted  to  construct 
a  municipal  electric  light  plant. 

Troy,  Kans. — Voted  to  issue  bonds  for 
constructing  an  electric  light  plant. 

Hartsells,  Ala. — -An  electric  light  plant 
is  contemplated.     J.   H.  Corsbie.   mayor. 

Manti,  Utah. — This  city  voted  to  issue 
$2  5,000  bonds  to  construct  an  electric 
light   plant. 

Severy,  Kans. — Will  vote  May  10  on 
the  issue  of  bonds  for  building  a  munici- 
pal electric  light  plant. 

Colby.  Kans. — Bids  are  asked  until  May 
3  for  constructing  an  electric  light  plant. 
FYed  A.   Wertb.   mayor. 

Crawford.sville,  Ind. — This  city  will  vote 
May  17  on  the  construction  of  a  new 
electric   light   and   power  plant. 

Lebanon,  Mo. — Voted  to  issue  $20,000 
bonds  for  improvements  to  the  electric 
light  plant.     T.   B.   Bailey,  cy.   elk. 

Ft.    Logan    H.    Roots.    Ark. — Bids    are 
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asked  until  May  10  for  constructing  an 
electric  light  system  here.     Constr.  Q.  iL 

Hoboken,  N.  J. — The  Citizens'  Light, 
Heat  and  Power  Co.  has  asked  for  a  fran- 
chise for  lighting  this  city  with  electricity. 

Hempstead,  Tex. — An  electric  company 
has  been  organized  to  install  an  electric 
light  plant.  J.  D.  Harvey,  prest. ;  J.  C. 
Amsler,  .secy. 

Newark,  N.  J. — An  extension  of  the  city 
hall  lighting  plant  so  as  to  supply  elec- 
tric light  to  municipal  buildings  near  the 
city   hall    has    been    recommended. 

Connersville,  Ind.  —  The  Connersville 
Light,  Heat  and  Power  Co.  is  preparing 
to  ask  for  bids  for  enlarging  and  remodel- 
ing the  plant. 

Racine,  Wis. — The  question  of  improv- 
ing the  illumination  of  the  streets  of  this 
city  is  being  disc-ussed.  JUayor  Horlick, 
Cy.  Engr.   Connolly. 

Lockport,  N.  Y. — -C.  E.  Dickinson  heads 
a  syndicate  tliat  bought  out  the  Hydraulic 
Raceway  Co.  and  will  form  a  new  com- 
pany to  bid  for  the  lighting  contract  in 
this  city. 

Baltimore,  Md. — Bids  are  asked  until 
2Hay  11  for  furnishing  and  erecting  elec- 
trical and  mechanical  equipment  for  the 
sewerage  works.  C.  W.  Hendricks,  ch. 
engr.  sewer  comn. 

Yt.  Giebler,  R.  L — Bids  are  a.sked  until 
May  11  for  the  extension  and  remodeling 
of  an  underground  electrical  distributing 
system  here.  Lieut  Frank  H.  Phipps,  Jr., 
constr.   Q.   M. 

Laporte,  Ind. — Julius  A,  Bamer,  A.  L. 
Boyd,  and  J.  J.  Kreidler  were  appointed 
a  committee  by  Mayor  Darrow  to  consider 
the  installation  of  boulevard  lights  in  the 
down  town  districts. 

Avon,  X.  T. — A  sj-ndicate  has  pur- 
chased the  entire  capital  stock  of  the 
Livonia  Light  and  Heat  Co.,  and  will 
build  a  transmission  line  from  there  to 
this  city  and  furnish  electricity  to  both 
places. 

Xew  York  City. —  C Special).  The  Elmer 
P.  Morris  Company,  manufacturers  of 
lamps,  posts  and  lighting  specialties  for 
exterior  work,  are  erecting  a  factory-  at 
Elizabethtown,  Pa.  Upon  its  completion 
their  pre.sent  factory  at  Newark,  N.  J.,  is 
to  be  closed  down.  Although  the  new  fac- 
tory has  a  capacity  of  several  times  that 
of  the  old  one,  it  will  take  several  months 
to  complete  orders  on  hand. 


QARBAQE     DISPOSAL.     STREET 

CLEANING  AND  SPRINKUNQ. 

Mankato,  Minn. — Council  contemplates 
the  purchase  of  a  sprinkling  cart. 

Paterson,  N.  J. — The  question  of  clean- 
er streets  is  being  agitated.  Mayor  Mc- 
Bride. 

Coming,  N.  Y. — The  c^'-''-'-"^';  of  an 
incinerating  plant   is   cor' 

Rushville,  Ind. — The  &  .  of  oil- 

ing the  paved  streets  is  un-^M  .  jusidera- 
tion. 

New  Castle,  Ind. — The  business  men  and 
citizens  have  petitioned  for  the  sprinkling 
of  the  streets. 

Irvington,  N.  J. — The  ordinance  provid- 
ing for  the  sprinkling  of  the  streets  with 
oil  was  laid  over  until  May  3. 

Oreton,  Wis. — Bids  are  asked  until  May 
.'.  for  sprinkling  the  village  streets.  G. 
L.   Booth,  vil.,  elk. 

Topeka,  Kans. — The  contract  for  con- 
structing a  crematory  was  awarded  to 
Lewis  &  Kitchen,  of  Kansas  City,  Mo., 
for  S16.700. 

Vancouver,   B.   C. — Bic  d  until 

May  21  for  installing  a  i.  "ructor 

plant  at  Bridge  st.     V>'.   .  cy.  elk. 


Geneva,  N.  Y. — The  contract  for  sprink- 
ling and  flushing  the  streets  was  awarded 
to  Walter  Curtis,  at  §115  a  week  for  30 
weeks. 

Newark,  N.  J. — The  board  of  trade  rec- 
ommends that  the  streets  be  placed  under 
the  care  of  single  commissioner,  as  one 
means  of  securing  cleaner  streets. 

San  FVancLsco,  Cal. — The  business  men 
and  residents  of  Kentucky  st  are  agitat- 
ing the  question  of  establishing  a  street 
sweeping  and  sprinkling  service. 

Boston,  Mass. — Bids  are  asked  until 
May  1-5  for  furnishing  watering  carts  and 
watering  and  oiling  streets  In  10  districts, 
and  for  cleaning  streets  and  sidewalks  in 
4  districts.     G.   C.  Emerson,   supt  sts. 

Washington,  D.  C. — Contracts  were 
awarded  April  7  for  the  collection  and  dis- 
po.sal  of  garbage,  as  follows,  collection 
and  dispo.=al  of  garbage,  5-year  contract, 
to  Washington  Fertilizer  Co.,  Washington, 
D.  C,  at  $68,400  per  year;  collection  and 
disposal  of  dead  animals,  5-year  contract 
to  Robt  E.  Mann,  Four  Mile  Run,  Va.,  at 
$2,855  per  j'ear ;  collection  and  disposal 
of  nlght-soll,  3-}'ear  contract,  to  Warner 
Stutler,  Wa.shington,  at  $16,600  per  year; 
collection  and  disposal  of  miscellaneous 
refuse,  weekly,  5-year  contract  to  Michael 
R.  Ready,  Washington,  at  $17,000  per 
year ;  collection  and  disposal  of  ashes,  5- 
year  contract,  to  James  W.  Bean,  TV'ash- 
ington,  at  $73,150  per  year;  collection  and 
disposal  of  ashes  and  refuse  from  build- 
ings under  control  of  the  District  Com- 
missioners, 3-year  contract  to  Warner 
Stutler,  Washington,  at  40  cts.  per  cu.  yd. 


PARKS. 


Bay  City,  Tex. — A  6-acre  park  tract  ad- 
joining the  city  limits  is  contemplated. 

Memphis,  Tenn. — The  city  park  com- 
missioners are  working  out  plans  for 
making  the  park  system  unsurpassed. 

Glen  Ridge,  N.  J. — Council  passed  a 
resolution  to  transfer  Glen  Park  to  the 
Essex  County  Park  Commission. 

Milwaukee,  Wis. — The  park  commission 
will  expend  68,000  on  the  improvement  of 
the  city's  parks  this  year. 

Pittsburg,  Pa. — The  civic  commission 
has  appointed  Blon  J.  Arnold,  of  Chicago, 
.lohn  R.  Freeman,  of  Providence,  and 
Frederick  Law  Olmstead,  of  Boston,  to 
plan  extensive  improvements  to  the  park 
.system  here. 


FIRE  APPARATUS. 

Sandpoint,  Idaho. — Will  vote  June  7  on 
the  Issue  of  bonds  for  a  fire  alarm  sys- 
tem. 

Inkster,  N.  D. — ^The  purchase  of  2  chem- 
ical engines  is  contemplated  at  a  cost  of 
S700. 

Beaumont,  Tex. — The  question  of  In- 
stalling a  fire  alarm  system  is  being  con- 
sidered. 

Hackettstown,  N.  J. — The  contract  for 
furnishing  500  ft  of  fire  ho.se  was  award- 
ed to  the  Voorhees  Rubber  Mfg.  Co.,  of 
Jensey  City,  at  60  cts.  a  ft 

Portland.     Ore. — Bids    are    asked    until 

>fr!v    ?.^    for    furnishing    2    third-size    fire 

"    second  hand  fire  engine  and  2 

n    chemical    and    hose    wagons. 

.\I;)d!  on,  N.  J. — Bids  for  furnishing  an 
auto-chemlcal  fire  engine  were  submitted 
April  11,  as  follows:  Webb  Motor  Co., 
1.000  ft.  ho.se  and  hand  extinguishers, 
$7,500 ;  America-La  France  Co.,  machine, 
$6,500. 


Municipal  Engineering 


VOLUME  XXXVIII. 


JUNE.  NINETEEN  HUNDRED  TEN. 


NUMBER  SIX 


TOWN  SCAVENGING  AND  REFUSE  DISPOSAL. 

Utilization  ok  Hkat  kkom  Refvsk  Destruction. 
/?//  ITiiiih   S.    ]V(t(so)i,  A.  ^f.  T.  C.  E.,  London,  England. 


fl'^HE  I'tilization  of  Heat  Generated 
I  by  Refuse  Destructors  by  Its 
-*-  Conversion  Into  Energy.  It  has 
already  been  stated  that  the  best  uses 
to  which  the  steam  generated  by  de- 
structors can  be  put  are  the  pumping 
of  a  town's  water  or  sewage,  or  for 
electric  lighting  or  traction,  as  for 
these  purposes  the  power  will  be  re- 
quired almost  continuously  through- 
out the  whole  twenty-four  hours.  At 
many  works  throughout  England  the 
steam  generated  is  being  used  with 
good  results  for  one  or  other  of  these 
purposes,  and  in  order  to  show  the 
saving  which  can  be  effected  by  its 
use,  the  author  proposes  to  give  a 
general  description  of  the  results  ob- 
tained at  some  of  the  larger  towns 
and    Metropolitan    boroughs. 

In  the  city  of  Liverpool  about  600 
tons  of  refuse  are  dealt  with  per  day. 
The  steam  generated  is  employed  in 
the  Corporation's  power  house  in  con- 
nection with  the  electric  tramway 
undertaking.  Between  thirty  and 
forty  cars  are  sent  over  100  miles  of 
track  each  day  solely  by  means  of 
power  derived  from  the  steam  gen- 
erated by  the  destructors.  Mr.  Bro- 
die,  the  city  engineer,  estimates  that 
every  ton  of  refuse  delivered  into  the 
destructors  is  worth  about  one  shil- 
ling and  two  pence  for  steam  raising 
purposes. 

At  Rotherham  a  part  of  the  heat 
generated  by  the  burning  of  the  ref- 
use is  utilized  to  raise  steam  for 
driving  an  air  compressor  which  is 
used  to  work  the  ejectors  employed 
to  raise  the  sewage  from  certain  low 
lying  parts  of  the  town.  The  remain- 
der of  the  steam  is  passed  to  the 
electricity  generating  station.  In 
many  places  clinker  crushing  machin- 
ery, and  brick  and  slab  making  plants 
are  driven  entirely  by  the  steam  gen- 
erated  by  the  burning  of  the  refuse, 


and  in  some  instances  the  waste  steam 
after  it  has  been  used  for  these  pur- 
poses is  still  further  employed  in 
connection  with  steam  disinfectors. 
There  are  many  makes  of  these  upon 
the  market,  but  perhaps  the  best 
known  are  those  of  Messrs.  Goddard, 
Massey  &  Warner,  Ltd.,  and  Messrs. 
Manlove,  Alliott  &  Co.,  Ltd.  The  prin- 
ciple is  the  same  in  both  designs, 
and  consists  of  the  introduction  of 
steam  under  regulated  pressure  into  a 
specially  constructed  aparatus.  The 
machines  are  used  for  disinfecting  the 
clothing  and  bedding,  etc.,  of  people 
who  have  been  suffering  from  infec- 
tious diseases. 

At  Cambridge  the  whole  of  the 
town's  sewage  is  pumped  by  means 
of  steam  generated  at  the  destructors, 
which  comprise  six  cells  working  in 
connection  with  three  Babcock  &  Wil- 
cox boilers.  The  quantity  dealt  with 
amounts  at  times  to  as  much  as  7.000,- 
000  gallons  per  day,  and  the  lift  is 
fifty-two  feet,  the  pumping  engines 
developing  140  indicated  horsepower. 
The  steam  generated  in  connection 
with  the  destructors  of  the  Metropoli- 
tan Borough  of  Hackney  is  trans- 
ferred to  the  electricity  department. 
The  statement  of  accounts  for  the 
year  ended  31st  March,  1908,  showed 
that  38,308  tons  of  refuse  were  dealt 
with  at  an  average  rate  of  124.4  tons 
per  day.  The  amount  of  water  evap- 
orated per  pound  of  refuse  was  0.856 
lbs.  and  the  steam  utilized  by  the 
electricitv  department  totaled  73,464,- 
67.5  lbs.  '  For  this  the  sum  of  2,288 
pounds.  1  shilling  3  pence  was  re- 
ceived by  the  public  health  depart- 
ment. In  addition  to  this  the  sum  of 
62  pounds,  11  shillings,  was  realized 
by  the  sale  of  tin  cans  and  residuals. 
The  total  cost  of  destroying  the  38,- 
308  tons  amounted  to  5,297  pounds  15 
shillings,    to    which    must    be    added 
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2,733  pounds  3  shillings  7  pence,  be- 
ing the  repayment  of  principal  and 
interest,  so  that  the  net  cost  of  de- 
struction, after  crediting  the  value 
of  the  steam  transferred  to  the  elec- 
tricity department  and  the  sundry  re- 
ceipts amounted  to  5,680  pounds  6 
shillings  4  pence,  or  2  shillings  11.6 
pence  per  ton. 

Combined  Destructor  and  Electricity 
Station  of  the  Borough  of  Fulham. 
The  metropolitan  borough  of  Fulham 
constructed  their  combined  destruct- 
ors and  electricity  works  in  1901. 
There  are  twelve  destructor  furnaces 
of  the  standard  Horsfall  type,  each 
having  a  grate  area  of  30  square  feet, 
arranged  in  two  groups  of  six  each 
in  two  rows  of  three  each,  placed 
back  to  back.  Between  the  two 
groups  of  cells  are  placed  six  Babcock 
«6;  Wilcox  boilers,  each  provided  with 
Vicker's  mechanical  stokers  electric- 
ally driven.  The  destructor  gases  are 
led  into  each  of  the  boilers  by  means 
of  an  opening  in  front  of  the  bridge, 
the  flue  to  this  opening  being  pro- 
vided with  a  suitable  damper,  so  that 
the  boiler  may  either  be  heated  from 
the  destructor,  or  be  fed  with  coal. 
Provision  has  also  been  made  for 
firing  the  boilers  by  hand,  in  the  event 
of  interruption  in  the  working  of  the 
mechanical  stokers.  Forced  draught 
has  been  applied  to  each  boiler.  The 
refuse  is  fed  into  the  destructor  fur- 
naces through  charge  openings  on  the 
tops  of  the  blocks  of  cells.  It  is  very 
roughly  screened  with  a  view  to  sort- 
ing out  tin  cans,  etc.,  before  it  is  put 
into  the  furnaces.  The  destructors 
are  capable  of  dealing  with  ten  tons 
of  refuse  per  cell  per  twenty-four 
hours,  and  for  every  pound  of  refuse 
burned  about  1%  pounds  of  water  are 
evajtorated.  The  forced  draught  is  at 
present  supplied  by  steam  jets,  which 
are  admitted  through  cast  iron  side 
boxes,  but  arrangements  are  being 
made  to  admit  the  jets  immediately 
under  the  gratings  at  the  front  of  the 
cells.  The  temperature  of  the  fur- 
naces varies  between  1800  deg.  Fah- 
renheit and  2200  deg.  Fahrenheit.  The 
boilers  were  constructed  for  a  pres- 
sure of  160  lbs.  per  square  inch,  but 
they  are  generally  worked  at  a  pres- 
sure of  from  135  lbs.  to  145  lbs.  per 
square  inch.  It  was  originally  esti- 
mated that  about  40,000  tons  of  re- 
fuse would  be  dealt  with  per  annum, 
and,  placing  its  calorific  value  at  one- 
twentieth  that  of  good  steam  coal,  a 
saving  of  2,000  tons  of  coal  per  an- 
num would  be  effected.  The  steam  is 
used  to  work  a  horizontal  compound 
condensing    engine    capable    of    gtving 


500  indicated  horsepower  when  sup- 
plied with  steam  at  130  lbs.  pressure. 
The  engine  drives  a  two-phase  gener- 
ator capable  of  giving  a  normal  output 
of  300  kilowatts,  each  of  the  tw^o  sets 
of  coils  being  capable  of  giving  150 
kw.  at  all  pressures  from  2,800  to  3,000 
volts  at  the  terminals  of  the  machines. 
Combined  Sewage  Pumping  Station 
and  Refuse  Destructors  of  the  Twick- 
enham Urban  District.  The  installa- 
tion consists  of  a  pumping  plant  com- 
prising two  triple  expansion  vertical 
condensing  engines  with  a  capacity  of 
6,000,000  gallons  per  day,  two  Lanca- 
shire boilers  connected  to  specially 
constructed  furnaces  for  burning 
house  refuse,  one  reserve  Babcock  & 
Wilcox  boiler  for  use  at  times  when 
the  destructor  furnaces  are  not  avail- 
able, with  auxiliary  plant  for  electric 
lighting,  water  supply,  driving  work- 
shop tools  and  sludge  ejectors.  The 
electrical  machinery  consists  of  two 
10  kw.  steam  dynamos,  the  engines 
being  tandem  compound  taking  steam 
at  125  lbs.  Current  at  200  volts  is 
taken  from  the  works  by  means  of 
vulcanized  bitumen  insulated  cables, 
and  is  used  to  light  the  Council's  iso- 
lation hospital  -^t  Whitton,  situated 
over  a  mile  from  the  works.  The  cur- 
rent is  transformed  at  the  hospital 
by  means  of  a  rotary  transformer  to 
50  volts,  which  is  the  pressure  used 
throughout  for  lighting  and  power. 
The  whole  of  the  steam  required  to 
work  the  plant  is  raised  from  the 
burning  of  the  house  refuse.  A  test 
of  the  destructor  was  carried  out  in 
February,  1907,  when  it  was  found 
that  1.9  lbs.  of  water  from  and  at  a 
temperature  of  212  deg.  F.  were  evap- 
orated  per   lb.   of   refuse   consumed. 

Combined  Power  Plant  and  Refuse 
Destructors  of  the  Corporation  of 
Bradford.  The  city  of  Bradford  has 
four  separate  destructor  installations, 
comprising  tw^elve  Horsfall  cells  ar- 
ranged back  to  back  in  two  groups  of 
six  cells  each;  twelve  Horsfall  cells 
arranged  in  a  single  row;  six  Hors- 
fall cells  in  one  row,  and  eight  Man- 
love  and  Alliott  cells.  Steam  is  gen- 
erated in  three  multitubular,  one  Lan- 
cashire and  two  Babcock  &  Wilcox 
boilers.  The  total  power,  which  is 
produced  entirely  from  the  burning  of 
the  city's  refuse,  amounts  to  about 
1,000  indicated  horsepower.  The  pow- 
er is  utilized  at  the  different  installa- 
tions by  four  engines,  which  drive 
twelve  mortar  pans  and  three  crush- 
ing and  screening  plants,  and  by  four 
combined  high  speed  engines  and  dy- 
namos for  electric  lighting  purjioses. 
It    is   also   used    to   drive    a    coniplete 
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slab  iiiakinE;  i>lant  with  intonsificrs 
and  iiioc'hariical  coiicri-te  niixors,  a 
fish  inanurc  i)lant,  and  for  supplying 
steam  to  the  disinfecting  station,  and 
the  power  reciuired  in  the  various 
workshops.  All  the  depots  are  lighted 
by  electricity  and  the  mess  rooms  and 
workshops  are  heated  by  steam  pipes. 
It  is  estimated  that  the  utilization  of 
the  steam  for  heating  purposes  has 
alone  effected  a  saving  of  60  pounds 
($."!00)    jier  annum. 

Combined  Electric  Power  Station 
and  Destructor  Installation  of  the  Cor- 
poration of  Preston.  This  installation 
was  constructed  in  1903.  The  de- 
structor plant  consists  of  a  four-grate 
Meldrum  Simplex  Regenerative  fur- 
nace, having  a  total  grate  area  of  100 
square  feet.  The  furnace  has  a  front 
feed  and  deals  with  about  fifty-five 
tons  of  refuse  per  day.  The  forced 
draught  is  sujiplied  from  steam  .lets. 
There  are  four  Lancashire  boilers, 
each  30  feet  long  by  8  feet  in  diame- 
ter, and  they  are  constructed  for  a 
working  i)ressure  of  200  lbs.  per  sq. 
inch.  The  steam  is  used  to  drive  the 
engines  generating  the  electricity  for 
the  tramway  traction,  each  of  which 
develops  almost  500  indicated  horse- 
power. In  all  about  20,000  board  of 
trade  units  are  generated  per  week. 

Combined  Sludge  Pressing  and  De- 
structor works  of  the  corporation  of 
Ealing.  The  corporation  of  Ealing 
has  one  combined  station  for  the  puri- 
fication of  the  sewage,  the  disposal  of 
ihe  refuse  and  the  conversion  of  the 
residuals  into  paving  slabs.  The  works 
are  designed  to  deal  with  the  sew- 
age and  refuse  of  a  population  of 
about  40,000  persons.  The  destructor 
installation  consists  of  nine  Manlove 
&  Alliott  cells  placed  side  by  side. 
About  fifty  tons  of  refuse  are  disposed 
of  per  day  in  winter,  and  40  tons  in 
summer,  in  addition  to  which  an  av- 
erage of  70  tons  of  pressed  sludge  is 


burnt  per  week.  Forced  draught  is 
suiijilied  to  the  furnace  Ijy  nn-ans  of 
three  fans  driven  by  an  indt-jx-ndent 
engine.  Steam  Is  gt-nerated  in  two 
multitubular  boilers,  which  are  ca- 
j)abl('  of  raising  sufficient  steam  to 
develop  100  indicated  horsepower. 
The  method  of  treating  the  sewage  is 
as  follows:  The  solids  are  chemically 
I)r('cipitated  in  continuous  flow  tanks 
by  the  addition  of  a  small  j)ro[)ortion 
of  liquid  lime.  The  clarified  <*muent 
is  treated  partly  on  contact  beds,  and 
partly  in  percolating  filters.  The  pre- 
cipitated sludge  is  drawn  off  from  the 
tank  through  a  screen  designed  to  in- 
tercept rags,  pai)er,  etc.  The  ma- 
terials arrested  by  the  screen  are  re- 
moved by  hand,  and  burnt  in  the  de- 
structors. The  sludge  is  passed  into 
a  ram,  and  an  air  pressure  of  80  lbs. 
to  the  square  inch  is  applied,  which 
forces  it  into  three  pressing  machines. 
The  compressed  air  is  provided  by 
two  special  engines  working  in  con- 
nection with  an  air  cylinder.  The 
molds  of  the  presses  consist  of  a  num- 
ber of  castings,  made  in  two  parts,  to 
fit  tightly  together.  Between  each  set 
of  molds  is  placed  a  piece  of  coarse 
canvas.  Holes  are  provided  in  the 
base  of  the  castings,  so  that  the  liquid 
forced  out  of  the  sludge  may  drain 
away.  This  is  pumped  back  to  the 
sewage  works  for  further  treatment. 
The  sludge  is  left  in  the  jiresses  for 
about  one  and  a  half  hours,  at  the 
end  of  which  time  the  cakes  are  fairly 
solid.  These  are  then  removed  in 
small  tip  wagons  to  the  hopper  plat- 
form oh  to  which  the  town  refuse  is 
emptied  from  the  collecting  carts. 
Here  they  are  broken  up.  mixed  with 
the  refuse  and  delivered  together  into 
the  furnaces.  The  whole  of  the  steam 
required  for  these  operations,  and  also 
for  a  complete  slab  making  plant  is 
derived  solely  from  the  burning  of  the 
refuse  and  the  sludge  cakes. 


EXPERIENCE    WITH    AND   RESULTS    FROM    MUNICIPAL 
WATER  SOFTENING.* 

7?.v  Alr.ranfh r  Pottrr,  CdHfiulfiiig  Engineer,  Xew  York  Citij. 


MUNICIPAL  water  softening  is 
still  in  its  infancy.  Early  ex- 
periences in  municii)al  water 
softening  in  America  were  not  satis- 
factory, but  through  no  fault  of  the 
princii)les  involved. 

The  theory  of  water  softening  is  not 
new.  The  theory  of  the  softening  of 
Waters   containing  a   temporary    hard- 


ness due  to  calcium  and  magnesium 
carbonates  h^ld  in  solution,  by  the 
presence  of  free  carbon  dioxide,  was 
enunciated  by  Dr.  Clarke,  of  England, 
some  fifty  years  ago.  The  treatment 
of  such  waters  consists  of  the  addition 
of  lime-water  or  milk  of  lime,  applied 
in  carefully  regulated  quantities.  The 
resultant    reaction    is    the    immediate 


•A  paper  before  the  American  Water  Works   A.ssociation. 
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union  of  the  added  lime  and  the  free 
carbon  dioxide,  causing  the  precipita- 
tion of  calcium  and  magnesium  car- 
bonates. 

Waters  possessing  permanent  hard- 
ness, as  well  as  those  which  are  con- 
taminated by  mine  or  factory  refuse 
imparting  to  the  water  metallic  salts 
and  free  sulphuric  acid  in  solution, 
cannot  be  thoroughly  treated  with 
lime  alone.  This  hardness  can  be 
most  economically  counteracted  by 
the  use  of  lime  and  soda  carbonate. 
This  principle  is  familiarly  known  as 
the  Porter-Clarke  method,  and  al- 
though it  was  suggested  over  fifty 
years  ago,  no  other  process  has  been 
invented  to  supplant  it  during  all 
these  years.  There  are  a  number  of 
different  water  softening  systems  on 
the  market  at  the  present  time.  The 
principal  advantage  of  one  system 
over  another  is  simply  one  of  econo- 
mies in  the  distribution  and  use  of 
chemicals,  and  the  removal  of  waste 
products  of  the  process. 

So  far  in  this  country  water  soften- 
ing has  been  employed  in  municipal 
plants  only  when,  to  use  the  vernacu- 
lar, the  cities  employing  it  have  been 
"up  against  it."  This  was  notably 
the  case  in  Winnipeg,  Canada;  Ober- 
lin,  Ohio;  McKeesport,  Pa.,  and  Co- 
lumbus, Ohio.  Perhaps  no  city  has 
ever  been  in  greater  need  of  nor  has 
had  a  harder  problem  of  water  soften- 
ing than  the  city  of  McKeesport,  and 
the  author  was  fortunate  enough  to 
be  retained  to  advise  a  plan  for  its 
solution.  For  at  least  six  months  of 
each  year,  the  water  of  McKeesport 
was  fit  neither  for  man  nor  beast,  nor 
for  any  commercial  purposes  whatso- 
ever, save,  perhaps,  for  street  sprin- 
kling. So  bad  was  the  water  supply 
at  McKeesport  that  it  was  character- 
ized in  the  United  States  geological 
reports    as    the    worst    water    in    the 


country.  It  was  so  bad  that,  not- 
withstanding confirmatory  reports  upon 
the  plans  proposed  from  persons  quali- 
fied to  judge  as  to  the  probable  out- 
come of  the  treatment,  money  for  the 
construction  of  the  plant  was  appro- 
priated reluctantly  by  the  governing 
bodies.  In  fact,  each  time  that  the 
Board  of  Water  Commissioners  ap- 
plied to  councils  for  an  appropriation 
to  carry  on  the  work  of  construction, 
it  was  the  signal  for  a  tirade  of  abuse 
on  the  part  of  some  members  of  coun- 
cils against  the  throwing  away  of  the 
people's  good  money  for  something 
that  was  sure  to  prove  an  absolute 
failure.  By  emulating  the  motto, 
"keeping  everlastingly  at  it  brings 
success,"  we  succeeded  in  completing 
the  plant  in  record  time  under  the 
greatest  handicaps.  So  convinced  was 
the  author  that  the  plant  would  handle 
the  water  satisfactorily  even  in  its 
worst  condition,  that  it  was  put  into 
commission  before  its  full  comple- 
tion. This  was  done  because  the  river 
water  was  more  highly  acid  at  this 
time  than  at  any  previous  time,  and 
a  test  of  the  plant  under  such  condi- 
tions was  highly  desirable. 

An  examination  of  the  diagram  ac- 
companying this  paper  will  show  that 
the  conditions  existing  during  the  first 
three  months  of  the  trying-out  pe- 
riod, viz.:  October,  November  and  De- 
cember, 1908,  have  not  been  duplicated 
since.  During  this  period,  also,  the 
water  consumption  in  the  city  was  so 
great,  due  to  imperfect  plumbing  fix- 
tures, which  had  been  eaten  out  by 
the  action  of  sulphuric  acid  contained 
in  the  untreated  water,  and  to  faucets 
left  open  in  the  vain  hope  that  the 
quality  of  the  water  would  thus  be 
improved,  that  the  plant  was  called 
upon  to  treat  practically  the  full  quan- 
tity which  the  plant  was  designed  ulti- 
mately to  treat. 
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The  high  acidity  in  the  McKeesport 
water  is  due  to  the  large  amount  of 
mine  water  discharged  into  the  trib- 
utary creelts  of  the  Youghiogheny 
river,  and  to  the  spent  acids  from  the 
galvanizing  works  along  the  shores  of 
the  Youghiogheny.  The  washings 
from  the  coke  beds  are  another  con- 
tributory cause.  Furthermore,  the  dif- 
ficulties of  treating  the  Youghiogheny 
river  water  have  been  increased  dur- 
ing the  last  few  years  by  the  abstrac- 
tion from  the  water-shed  of  practically 
the  entire  flow  of  the  Indian  Creek, 
one  of  the  main  feeders  of  the 
Youghiogheny,  and  the  transporting  of 
this  water  for  the  benefit  of  the  Penn- 
sylvania railroad  into  an  entirely  dif- 
ferent water-shed.  The  Indian  Creek 
was  one  of  the  most  permanent 
streams  in  the  water-shed,  and  the 
water  from  this  stream  went  a  long 
way  toward  counteracting  the  effect 
of  the  impurities  in  the  river. 

The  acidity  in  the  water  for  a  num- 
ber of  years  previous  to  the  operating 
of  the  plant  was  as  follows: 

Year 


1901 
1902 
1903 
1904 
1905 
1906 
1907 
1909 
1909 


Oct.  to  Dec 


Xv'g  Acid'y 

Max. 

Acid'y 

Parts 

per  m 

llion 

43.0 

125.0 

42.1 

200.0 

34.5 

140.0 

50.6 

170.0 

32.1 

80.0 

28.0 

120.0 

43.4 

133.0 

150.0 

240.0 

33.0 

210.0 

The  acidity  in  the  water  since  the 
plant  was  put  into  operation  in  Octo- 
ber, 1008,  is  represented  by  the  lowest 
curve  on  the  diagram  accompanying 
this  paper.  An  examination  of  this 
diagram  will  convince  the  most  skep- 
tical of  the  variable  character  of  the 
water  to  be  treated.  The  water  has 
jumped  from  a  hardness  of  110  at  4 
o'clock  in  the  morning  to  a  hardness 


of  510  4  or  five  hours  later,  and  from 
an  acidity  of  30  up  to  an  acidity  of  210 
during  the  same  period.  To  produce  a 
uniform  product  from  the  plant  under 
such  conditions  requires  the  greatest 
care  and  watchfulness  on  the  part  of 
the  employes  of  the  plant.  An  exam- 
ination of  the  curve  of  hardness  of 
filtered  water  will  indicate  that  a  rea- 
sonably uniform  product  has  been  ob- 
tained. 

The  McKeesport  plant  was  fully  de- 
scribed by  the  author  in  a  paper  read 
before  the  Engineers'  Society  of 
Pennsylvania,  and  appears  fully  illus- 
trated in  their  journal  for  April,  1909. 
The  technical  weeklies  have  also  de- 
scribed the  plant  at  various  times.  It 
is  therefore  unnecessary  to  consume 
the  time  of  the  association  with  a  de- 
scription of  the  plant.  Anyone  inter- 
ested is  respectfully  referred  to  the 
publications  mentioned. 

Novel  features  of  the  plant  which 
might  be  mentioned  and  which  a  year 
and  a  half  of  operation  have  given  a 
sufficient  test,  are  as  follows: 

The  method  of  cleaning  the,  settling 
tanks  without  emptying  them 'or  inter- 
fering in  any  way  with  the  continu- 
ous operation  of  the  plant.  Carriers 
are  built  under  the  floor  of  the  set- 
tling tanks.  The  carriers  in  each  of 
the  four  tanks  are  divided  into  four 
zones.  Small  circular  holes  "s  inch  in 
diameter,  spaced  4  feet  apart,  connect 
the  bottoms  of  the  tanks  with  the 
carriers.  The  outlet  end  of  each  set 
of  carriers  is  controlled  by  a  valve. 
In  cleaning  the  basins  the  valve  con- 
trolling each  zone  is  kept  open  until 
the  precipitrted  solids  are  removed 
and  the  water  runs  free  from  sludge. 
The  amount  of  water  used  in  clean- 
ing the  settling  tanks  and  baffling 
tank  is  approximately  1.700  gallons 
per  day  for  each  degree  of  hardness  in 
the  water. 

Another  novel  feature  in  the  plant 
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40 

112 

69 

3.365 

202 

14,286 
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0  60 
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34 
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81 

41 
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29,235 
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297 
840 
886 

847 

3,859 

4,sse 

4.886 
6.914 

1,180 
1,368 
1,448 
1.668 

286 

85 

40  43 
57  80 
68  14 
67  06 

12  04 
16  22 
ir  17 

13  96 

31  01 

30  19 

31  01 
31  01 

9  36 
8.44 
9  19 
8  76 

3000 

21 

29 
23 

6 

10 
6 

3000 

28  36 

3.000 

3,000 
3000 
3.000 
3000 

850 
808 

706 
693 

4,371 
6.171 
4.114 
2,829 

1.238 

1,660 

966 

653 

268 

61 

8 
23 

2 

i 

52  14 
68  28 
51  09 
39  28 

14  78 
18,40 
n24 
9.08 

31  01 
31  22 
31  22 
30  58 

8  76 
840 
734 
.7.06 

23  56 

26  80 
19  58 
16  14 

3,000 
1,571 
671 
1,386 
2.600 

646 
358 
128 
330 
656 

6,143 
2,314 
2,057 
2,314 
3.600 

1,108 
528 
463 
592 
910 

20 
714 
257 
457 
457 

4 
161 
58 
117 
115 

6 
26 
46 
10 

1 
6 
12 
3 

51.36 
31  63 
3491 
33.85 
46.22 

11  09 
7.31 
5.61 
809 

11.68 

31.22      '      6.74 
31.01            7.08 
ao  68            6  90 
30.97      .      7.96 
3182      !     -8.03 

17.81 
14  39 
13  51 
UM 

19.71 

3.057 
3.514 
3,029 
1.457 

833 
753 

708 
353 

5.143 
6.171 
3.857 
1543 

1,383 

1,516 

809 

373 

10 
10 
14 
20 

3 
3 
5 
5 

59.59 
70.34 
47.58 
20.38 

16  04 
17.32 
11  12 
4.92 

31  68 
31.82 
31.83- 
29.25 

8.53 

7.83 
7.43 
7  06 

24.57 
25  15 
18  55 
11  98 

2.930 

7S0 

4  100 

1,046 

293 

7« 

15  0 

4  0 

853.95 

813.36 

831.16 

88  OS 

(21  41 
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is  the  economic  use  of  wash  water. 
The  entire  machinery  is  operated  by 
a  water  motor  located  on  the  top 
floor  of  the  softening  building.  The 
waste  water  from  the  motor  enters  the 
wash  water  basin  for  the  filters.  This 
water,  charged  against  the  plant  as 
power,  should  not  be  charged  as  wash 
water,  thus  effecting  a  substantial 
saving.  The  amount  of  wash  water 
shown  in  the  annexed  table  is,  how- 
ever, the  actual  amount  of  water  used 
in  washing  the  filters,  and  amounts 
to  0.72  per  cent,  of  the  total  amount 
pumped. 

Still  another  feature  in  the  Mc- 
Keesport  plant  is  the  arrangement  for 
the  entry  of  water  into  and  exit  of 
water  from  the  settling  basins.  The 
design  of  the  plant  allows  the  water 
to  enter  the  settling  tanks  over  a  long 
weir  with  a  relatively  short  travel 
through  the  tank  to  the  long  overflow 
weir,  with  a  gradual  reduction  in  ve- 
locity as  it  approaches  the  outlet  weir. 
For  a  given  capacity  of  tank  the 
longer  the  weirs  and  the  shorter  the 
travel  through  the  tank  to  the  over- 
flow, the  less  the  velocity,  and  conse- 
quently the  greater  the  precipitation. 
The  water  as  it  leaves  the  settling 
tanks  is  perfectly  clear  and  free  from 
turbidity. 

The  character  of  the  McKeesport 
water  is  so  unusual  that  tables  of 
cost  of  operation  are  apt  to  be  mis- 
leading to  other  municipalities,  be- 
cause the  persons  seeking  data  of  cost 
and  practicability  of  water  softening 
are  apt  to  be  swayed  adversely  in 
their  opinions  by  applying  to  their 
own  cases  the  costs  of  producing  a 
softened  water  at  other  places,  as  for 
instance,  at  McKeesport,  without  tak- 
ing into  consideration  the  possible  dif- 
ferences in  conditions  between  the 
water  to  be  dealt  with  at  different 
places. 

The  only  fair  way  to  analyze  the 
cost  of  any  particular  plant  is  to 
weigh  the  cost  thereof  against  the  ben- 
efits to  be  derived  therefrom.  Bear- 
ing this  in  mind,  we  have  on  the  one 
hand  to  consider:  (a)  first  cost  of 
plant;  (b)  cost  of  operation.  As 
against  this  we  must  also  consider  (c) 
the  improvement  in  the  water;  (d) 
the  decrease  in  operating  expenses  of 
the  plant;  (e)  decrease  in  wear  and 
tear  upon  the  plant;  (f)  decrease  in 
plumbing  bills  paid  directly  by  pri- 
vate citizens;  (g)  the  decrease  in  the 
cost  of  soap;  (h)  lengthening  the 
wear  of  linens,  flannels  and  other  fab- 
rics, and  (i)  increase  in  the  length  of 
life  of  boilers. 

Taking  the  case  of  McKeesport,  the 


annual    interest    on    the    cost    of    con- 
struction is  approximately  $10,000. 

The  cost  of  operation  for  one  year 
is  $.30,700. 

The  total  cost  of  producing  4,000,000 
gallons  of  softened  flltered  water  a 
day  is  $40,700  per  annum. 

Against  this  we  have  the  following 
saving: 

Since  the  softening  plant  has  been 
installed  the  water  department  has 
dispensed  with  a  number  of  its  em- 
ployes engaged  on  repairing  curb  con- 
nections, whose  wages,  according  to 
the  president  of  the  Board  of  Water 
Commissioners,  amounted  to  $15,000. 
The  private  consumers  expended  an- 
nually in  maintaining  their  plumbing 
flxtures  over  $35,000. 

Since  the  softening  plant  has  been 
installed  only  72  per  cent,  of  the 
water  previously  required  is  now 
pumped,  thus  making  a  reduction  in 
the  coal  consumption  of  $6,090  per  an- 
num. 

The  reduction  in  repairs  of  plant 
amounts  to  $3,000  a  year. 

From  the  best  evidence  obtainable, 
the  saving  in  soap  and  soap  com- 
pounds alone  amounts  to  over  $10,000 
a  year,  and  the  saving  in  the  wear  and 
tear  in  washing  of  fabrics  of  all  kinds 
can  be  set  down  at  $20,000  a  year. 

Summarizing  these,  we  have,  on  the 
one  hand  an  added  cost  of  treating  the 
water  of  $40,700;  and  on  the  other,  a 
saving,  as  enumerated  above,  of 
$89,090. 

This  balance  sheet  shows  that  the 
introduction  of  the  water  softening 
plant  for  the  city  of  McKeesport,  in- 
stead of  being  an  added  burden  to  the 
people,  has  proved  to  be  a  saving  of 
$48,390  per  annum. 

As  a  side  light  upon  the  saving  ef- 
fected in  the  McKeesport  plant  it  may 
be  stated  that  before  the  water  soft- 
ening plant  was  put  into  commission 
about  156  plumbers  were  at  work  in 
the  city.  Out  of  this  number  only  46 
were  left  four  months  after  the  plant 
was  put  into  commission,  and  at  the 
present  time  about  the  same  average 
number  of  plumbers  are  employed  in 
McKeesport. 

In  making  the  above  comparison  the 
author  has  not  touched  upon  the  sav- 
ing in  life  due  to  the  reduction  in  ty- 
phoid fever,  which  has  been  quite 
marked,  for  he  believes  it  is  not  alto- 
gether fair  to  take  the  difference  in 
the  death  rate  for  the  year  before  and 
the  year  following  the  introduction  of 
such  an  improvement  and  credit  this 
saving  of  life  wholly  to  the  water 
treatment  plant,  because  for  such  a 
comparatively  short  period  there  may 
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have  hoen  many  other  causes  contril)- 
iiting  to  the  reduction  of  the  death 
rate.  It  is  fair  to  assume,  however, 
that  no  one  factor  was  more  respon- 
si])le  for  the  reduction  in  the  t.vi)iioid 
fever  death  rate  than  the  water  treat- 
ing phint. 

Beside  all  these  considerations 
there  stands  out  prominently  the  fact 
that  the  .McKeesport  water  now  has 
that  palatable,  crisp,  fresh  taste  which 
is  delightfully  refreshing,  a  quality 
often  lacking  in  public  water  supplies. 
The  water  is  acceptable  for  drinking, 
cooking  and  bathing  alike.  A  greater 
cleanliness  on  the  part  of  the  people 
is  also  observed  generally  throughout 
the  city. 

The  author  presents  herewith  a  ta- 
ble sliowing  the  characteristics  of  the. 
water  from  week  to  week;  also  the 
amount  of  lime  and  other  chemicals 
used  in  the  treatment  of  it,  together 
with  the  cost  of  treatment. 

The  plant  at  McKeesport  includes  a 
filtration  plant,  which  is  in  itself  an 
interesting  study,  aside  from  the  soft- 
ening plant. 

During  the  summer  of  1909,  when 
the  bacterial  count  in  the  raw  water 
ran  from  5  to  100  or  200,  the  bacteria 
in  the  settled  and  filtered  water 
showed  increases  over  the  number  in 
the  raw  water.  The  numerical  in- 
crease in  the  bacteria  in  the  filtered 
water  over  the  raw  water  completely 
annihilated  removal  or  efficiency  per- 
centages and  did  not  present  a  very 
creditable  showing.  Furthermore,  it 
was  impossible  to  determine  the  char- 
acter of  the  bacteria  on  any  one  day 
until  two  days  later,  consequently 
there  was  always  a  possibility,  when 
the  raw  water  contained  bacilli  coli, 
of  their  passing  through  the  filter  as 
well.  It  is  important  to  note  also  that 
so  far  as  the  reduction  of  bacteria  is 
concerned  the  filters  failed  to  produce 
any  reduction  over  the  settled  water. 
In  fact,  it  is  the  exception  rather  than 
the  rule  that  the  bacterial  count  of  the 
filtered  water  is  lower  than  the  bac- 
terial count  in  the  settled  water:  all 
of  which  goes  to  show  that,  in  a  water 
similar  to  that  treated  at  McKeesport, 
it  is  possible  to  dispense  with  the  fil- 
ter entirely. 

Consequently,  in  October,  1909.  the 
use  of  hypochlorite  of  lime  was  used 
at  the  suggestion  of  the  author,  and 
has  been  in  use  ever  since.  The  effect 
of  the  use  of  hypochlorite  of  lime  has 
been  to  almost  completely  sterilize 
the  water  in  the  softening  plant.  The 
use  of  a  sterilizing  agent  is  a  sufficient 
safely  factor  for  destroying  bacteria 
that  would  not  otherwi.'-e  be  entangled 


and  brought  down  with  the  precipi- 
tates in  the  settling  basins.  The 
amount  of  hypochlorite  of  lime  used 
varied  from  2V^  to  12  lbs.  per  million 
gallons,  and  averages  4  lbs.  per  mil- 
lion gallons.  In  the  McKeesjjort 
plant  the  hypochlorite  of  lime  is  ad- 
mitted at  the  entrance  of  the  batlle 
mixing  tanks  about  one  hour  before 
the  soda  is  admitted  to  the  baffle  mix- 
ing tanks.  The  hypochlorite  of  lime 
is  dissolved  in  the  coagulant  tanks, 
and  the  coagulant  i)umi)s  are  used  for 
the  application  of  the  hypochlorite  to 
the  water. 

No  coagulant  has  been  used  since 
the  application  of  the  hypochlorite  of 
lime.  A  remarkable  condition  exists 
with  the  water  at  McKeesport,  where, 
with  4.^0,000  bacteria  and  1,.''jOO  tur- 
bidity in  the  raw  water,  no  coagulant 
was  used,  and  yet  a  clear  water  was 
secured  from  the  filters. 

In  the  opinion  of  the  author  there 
are  very  many  towns  in  which  the  in- 
troduction of  water  softening,  coupled 
with  the  use  of  some  sterilizing  agent, 
would  present  the  most  satisfactory 
solution  of  the  water  purification 
problem,  and  be  commercially  more 
desirable. 

It  is  to  be  hoped  that  this  phase  of 
the  question  will  receive  greater  at- 
tention than  in  the  past,  for  it  at  once 
makes  commercially  available  the 
treatment  of  waters  for  other  than 
purely  sanitary  purposes.  There  are 
so  many  cities  throughout  the  United 
States  and  Canada  afflicted  with  hard 
waters  that  the  purely  commercial  as- 
pect of  water  softening  must  demand 
attention  to  a  greater  degree  in  the 
future  than  it  has  in  the  past.  The 
benefits  of  a  soft  water  are  fully  as 
valuable  to  the  private  citizen  in  the 
uses  to  which  he  puts  his'  water  sup- 
ply as  they  are  to  the  large  manufac- 
turing concerns,  which,  it  is  well 
known,  are  being  forced  to  install  pri- 
vate softening  plants  for  the  preserva- 
tion of  their  boilers,  and  the  percent- 
age of  saving  to  the  private  citizen  by 
the  introduction  of  softened  water 
will  be  found  to  be  just  as  great  pro- 
portionately as  the  saving  to  the  man- 
ufacturer. 

The  average  cost  of  chemicals  at  the 
McKeesport  plant  during  the  last  year 
was  as  follows: 

Per  ton 
of  2,000  lbs. 

Lime    $  8  30 

Soda  ash    18  00 

Sulphate  of  iron    11  00 

Alum     12  50 

Hypochlorite  of  lime 42  00 
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The  character  of  the  water  at  Mc- 
Keesport  perhaps  requires  the  appli- 
cation of  a  greater  amount  of  chem- 
icals   per    million    gallons    than    any 


satisfactory  results  obtained  should 
go  a  long  way  toward  dissipating  the 
somewhat  prevalent  idea  that  the  use 
of  chemicals  in  water  treatment  is  in- 


other   water   in   the   country,   and   the      jurious  to  health. 


EFFECT  OF  SEWAGE  AND  SEWAGE  GASES  ON 
CONCRETE.* 

By  Sydney  H.  Chambers,  Engineer  to  the  Hampton  JJrhan  DUtricA  Council, 

Hampton,  England. 


THE  subject  of  the  present  com- 
munication, tlae  author  stated, 
was  one  in  regard  to  which  it 
might  be  assumed  that  the  available 
evidence  was  either  inconclusive  or  of 
a  more  or  less  negative  character. 
For,  notwithstanding  that  cases  were 
on  record  of  destructive  changes  in 
tanks  and  sewers,  the  opinion  tended 
to  prevail  that  when  the  concrete  con- 
struction was  sound  no  marked  disin- 
tegration need  be  anticipated,  either 
from  sewage  or  from  its  emanations. 

The  author's  experience,  however, 
did  not  support  this  view,  and  it  was 
to  the  elaboration  of  this,  the  positive 
side  of  the  question,  that  he  desired 
to  direct  attention.  During  the  last 
five  or  six  years  he  had  had  very  spe- 
cial opportunities  for  studying  the 
problem. 

In  order  to  be  in  a  position  to  more 
fully  appreciate  the  disintegratory 
changes  occurring  at  Hampton,  and 
the  deductions  drawn  from  them,  the 
author  thought  it  was  necessary  to  de- 
scribe, even  though  briefly,  the  in- 
stallation in  question,  and  to  state 
the  character  of  the  sewage,  as  well 
as  to  outline  the  nature  of  the  mate- 
rials used  in  the  construction  of  the 
tank  and  channels. 

THE    HAMPTON    INSTALLATION. 

The  nature  of  the  sewerage  system 
was  water  carriage,  primarily  flowing 
by  gravitation,  and,  secondarily,  raised 
by  plenum  pneumatic  power.  The 
sewerage  was  entirely  and  completely 
on  the  separate  system.  The  installa- 
tion consisted  of  a  screening  chamber, 
two  detritus  tanks,  a  hydraulic  tank, 
and  triple-contact  beds,  and  an  air- 
purifying  filter. 

The  sewage  on  its  arrival  at  the 
works  was  delivered  from  the  rising 
main  into  the  screening  chamber,  and 
after  passing  through  the  screen,  was 
conveyed  by  a  channel  to  the  detritus 
tanks.     From  these  tanks  the  sewage 


entered  the  hydrolitic  tank,  which,  to- 
gether with  the  detritus  tank,  was  in- 
stalled in  1903.  The  disposition  of  the 
tank  was  such  that  the  main  bulk  of 
the  sewage — 80  per  cent. —  passed 
through  at  a  comparatively  high  rate 
of  flow,  issuing  in .  four  hours  as  a 
clarified  liquid,  while  the  small  vol- 
ume— 20  per  cent. — containing  the  de- 
posited matters,  was  sixteen  hours  in 
the  tank.  After  flowing  over  the  weirs 
of  the  first  portion  the  liquid  entered 
a  channel  which  led  to  the  second  por- 
tion of  the  tank,  consisting  of  four  hj^- 
drolysing  chambers  arranged  in  se- 
quence, and  filled  with  large  flint 
stones.  The  liquid  having  taken  three 
hours  in  its  passage  through  these 
four  chambers,  entered  the  lower  chan- 
nel, which  conducted  it  to  the  contact 
beds. 

The  screening  chamber,  the  tank, 
and  the  channels  leading  to  and  from 
the  tank,  as  also  the  efl!luent  channel 
of  the  primary  contact  beds,  were 
covered  in.  The  entire  installation 
was  ventilated  by  the  hydro-mechani- 
cal system  of  sewer  ventilation,  and 
the  withdrawn  gases  were  purified  by 
being  passed  through  an  air  filter. 

The  sewage  of  Hampton  was  of  a 
strong  domestic  character.  It  had  un- 
dergone thorough  disintegration  by 
the  lifting  operations,  and  by  the  pu- 
trefactive changes  occurring  in  the 
rising  main.  It  was  malodorous  on  its 
arrival  at  the  screening  chamber, 
where  as  it  left  the  rising  main,  it 
evolved  sulphuretted  hydrogen  and 
other  bad-smelling  compounds.  The 
liberation  of  these  gases  constituted 
a  nuisance  necessitating  the  screening 
chamber,  channels,  and  tank  being  cov- 
ered in,  and  means  being  provided  for 
drawing  a  large  volume  of  air  through 
them  before  discharging  the  gases  into 
the  atmosphere. 

THE    CONCRETE    USED. 

The  whole  of  the  tank  and  channels. 


♦Abstract  by  The  Surveyor  and  Municipal  and  County  Encjineer  of  a  paper  be- 
fore the  Concrete  Institute. 
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tlu'  author  said,  were  constnicled  of 
Portland  ct'iiieiit  concrete.  The  walls 
of  tlie  tank  are  G  ft.  G  In.  in  thickness 
at  the  base,  and  1  ft.  6  in.  at  the  top. 
and  are  strenRthened  by  tie-rods;  the 
roof  was  G  in.  in  depth  and  was  rein- 
forced by  "expanded  metal"  pavins 
slabs.  The  work  was  executed  by  de- 
liart mental  labor,  and  the  best  ma- 
terials were  used. 

The  concrete  was  composed  of  1 
part  of  Portland  cement  properly 
mixed  with  clean  water  and  G  parts 
of  ballast  thoroughly  free  from  loam, 
clay,  mud  or  dirt  of  any  kind,  and  no 
material  was  allowed  to  be  used  larger 
than  would  pass  through  a  2-in.  screen. 

The  makers  of  the  "indurated"  pav- 
ing flags  state  that  they  are  composed 
of  Mountsorrel  granite  chippings. 
washed  and  crushed  to  pass  through 
a  i/4-in.  mesh  sieve,  and  heavy  Port- 
land cement  made  by  themselves,  the 
raw  material  for  which  is  obtained 
from  the  Barrow-on-Soar  blue  lias 
beds.  The  materials  are  mixed  in  the 
proportion  of  1  part  of  cement  to  3 
parts  of  granite. 

EI'FLOKESCKNCE. 

Early  in  1905,  a  few  months  after  the 
hvdrolytic  tank  had  been  put  into  use, 
it"  was  noticed  that  the  roof  and  walls 
of  the  hydrolysing  chambers  above  the 
liquid  level  were  white  or  yellowish  in 
appearance.  This  efflorescence  was 
not  crystalline  in  structure,  but  was 
of  a  chalky  subsistence,  and  resembled 
distempered  work  on  a  damp  wall.  On 
examination  it  was  found  to  be  due  to 
a  thin  covering  of  sulphur,  which  could 
be  easily  removed  by  rubbing.  Later 
the  face"  of  the  walls  and  the  roof  in 
the  second  part  of  the  tank  showed 
signs  of  peeling,  and  the  concrete  ap- 
peared to  be  disintegrating.  A  thor- 
ough inspection  of  the  installation  was 
thereupon  made. 

DISINTEGBATION. 

At  the  screening  chamber  nothing 
appreciable  was  observed,  either  at  the 
highest  water  level  or  on  the  under- 
side of  the  roof.  The  concrete  was 
sound,  and  when  struck  had  a  good 
ring.  Immediately  adjoining  this 
chamber  was  the  main  sewage  inlet 
channel,  along  which  the  whole  of  the 
gases  pass  to  the  main  air  duct  leading 
to  the  air  filter.  At  this  point  slots 
were  made  in  the  concrete  to  receive 
a  dam;  the  concrete  at  the  back  of  the 
grooves  was  found  to  have  disinte- 
grated, although  the  sides  were  per- 
fectly sound. 

Further  along  this  channel  it  was 
observed  that  the  greatest  disintegra- 


tion had  taken  place  on  lh«'  walls  at 
the  li(niid  level.  Owing  to  variations 
in  tlK-  flow  of  the  sewage,  the  level  of 
the  liipiid  in  the  tank  and  channels 
rose  and  fell;  thus  a  certain  area  of 
the  walls  was  constantly  immersed  in 
the  sewage,  and  then  exposed  to  the 
air.  This  area  was.  consequently, 
even  when  not  immersed,  much  wetter 
than  the  part  of  the  walls  which  was 
always  above  the  level  of  the  liipiid. 
The  latter  area  at  this  point  showed 
erosion,  which,  however,  had  not  jiene- 
trated  so  deeply  as  that  at  the  level 
of  the  liquid  itself.  At  the  liquid  level 
there  was  a  deep  groove  in  the  con- 
crete, and  above  this  the  face  of  the 
work  had  bulged  out  and  lost  its  na- 
ture. 

The  first  jiortion  of  the  tank — i.  e., 
the  hvdrolytic  tank  i)roper— appeared 
to  have  suffered  very  little.  The  walls 
and  roof  had  only  the  slight  sulidiur 
deposit.  At  the  liquid  level,  which  va- 
ried less  than  in  the  channel,  there 
was  a  slight  erosion.  The  second  part 
of  the  lank— i.  e.,  the  hydrolysing 
chambers— was  found  to  have  suffered 
in  places  to  a  marked  degree.  It  was 
observed  on  breaking  through  the  ero- 
sion on  the  surface  that  the  concrete 
at  the  back  was  moist,  soft  and  gritty. 
Also,  it  was  noticed  that  increased 
dampness  constituted  an  important 
factor  in  the  destruction  of  the  con- 
crete, for  the  lower  parts  of  the  ver- 
tical faces  of  the  beams  supporting  the 
roof  were  more  affected  than  the  up- 
per parts.  The  lower  portions  of  the 
vertical  walls  of  the  tank  also  were 
more  eroded  than  the  opper.  At  the 
liquid  level  the  concrete  had  been  se- 
verely attacked,  and  a  deep  groove 
existed  in  it. 

ANALYSES    OF    CONCRETE     IN     IIYDROr.VTIC 
TANK. 

Two  samples  of  surface  concrete 
were  taken  above  and  below  the  liquid 
level,  and  the  following  was  the  re- 
sult of  the  analysis: 

Below  Above 

litjuid  level.    li<pid  level. 

Sound.  Linrjound. 

Appearance Grey  ^4!® 

Testure Hard  boft 

Ratio  cement  to  sand  .       1  :  -  .^                » 

Sulpliateoflimeinc'm't  Trace  b6  per  cent. 

CONSIDERAHLE    DETERIORATION. 

The  same  pronounced  effect  was  to 
be  seen  in  connection  with  the  con- 
crete blocks,  which  were  grooved  to 
receive  sliding  boards  and  project 
above  the  liquid  level;  these  blocks 
had  in  many  instances  crumbled  away 
to  such  an  extent  as  to  be  almost 
shapeless.     Recently   these   chambers 
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were  emptied,  and  it  was  found  that 
the  concrete  below  the  liquid  level 
was  perfectly  sound  and  in  a  good 
state  of  preservation. 

The  lower  channel  conveying  the 
liquid  from  the  tank  to  the  contact 
beds  revealed  the  same  characteris- 
tics as  were  observed  in  the  upper 
channel,  but  the  portion  at  the  liquid 
level  was  very  much  more  markedly 
affected. 

ANALYSES     OF     THE     DISINTEGRATED     CON- 
CRETE  IN   THE   CHANNELS. 

Samples  taken  of  the  lining  of  the 
sides  and  covering  gave  the  following 
analysis: 

Ratio.    Sulphate  of  lime 
Cement.  Sand,   in  cement 

1.  Concrete  at  vary- 

ing liquid  level    1  2       70.26  per  ct. 

2.  Underside  of  slab 

forming  cov'r'g    5  1       74.61  per  ct. 

The  air  duct  taking  the  gases  from 
the  effluent  channel  of  the  primary 
beds  and  communicating  with  the  tank 
outlet  channel  was  found  to  have  a 
coating  similar  in  appearance  to  that 
observed  on  the  underside  of  the  cov- 
ering to  the  channels. 

ANALYSES  OF  CONCRETE  IN  AIR  DUCT. 

Analyses  of  this  coating  were  made, 
with  the  following  results: 

Ratio.    Sulphate  of  lime 
Cement.  Sand,    in  cement 


Underside  of  slab 
forming  cover- 
of  air  duct 


1       70.71  per  ct. 


CONVERSION    TO    SULPHATE    OF    LIME. 

The  point  to  observe  in  the  above 
analyses  was  the  conversion  of  the 
lime  in  the  cement  into  sulphate  of 
lime,  the  sulphur  being  obtained  from 
the  sewage  flowing  through  the  tank 
and  channels,  as  well  as  from  the 
gases  expelled  from  the  sewage,  and 
contained  in  the  air  withdrawn  from 
the   several   parts   of  the  installation. 

SUGGESTED    EXPLANATION. 

Much  thought  had  been  given  to  the 
explanation  of  the  foregoing  observa- 
tions, and  it  had  been  concluded  that 
the  effects  had  arisen  from  the  pu- 
tridity of  the  sewage  and  the  oxida- 
tion of  the  putrid  products  by  the  air 
supply.  The  main  erosive  effect  was 
at  the  varying  liquid  level,  and  was 
there  dependent  upon  the  amount  of 
sulphuretted  hydrogen  in  solution  in 
the  liquid.  The  gas  was  compara- 
tively small  in  amount  in  the  incoming 
sewage  and  in  the  liquid  in  the  hydro- 
lytic  tank,  and  increased  as  the  liquid 
passed  through  the  hydrolising  cham- 
bers. The  results  of  this  were  espe- 
cially  well    shown    in    the   two   chan- 


nels; the  alternate  wet  and  dry  area 
of  the  upper  channel  conveying  the 
sewage  from  the  rising  main  was  less 
markedly  affected,  while  in  the  lower 
channel  the  corresponding  area  was 
severely  attacked.  So  with  the  two 
parts  of  the  tank;  the  first  part  into 
which  the  sewage  was  delivered,  and 
wherein  comparatively  little  putrefac- 
tion took  place,  had  not  been  affected 
to  anything  like  the  extent  that  the 
second  part  or  hydrolising  charnbers 
had. 

When  the  level  of  the  liquid  fell  it 
left  the  concrete  which  it  previously 
covered  wetted  with  a  liquid  contain- 
ing sulphuretted  hydrogen  in  solution. 
This  wet  surface  was  then  exposed  to 
the  action  of  the  air  supply,  which 
oxidised  the  sulphuretted  hydrogen 
with  the  production  of  sulphur  and 
sulphuric  acids;  these  decomposed  the 
concrete,  the  lime  being  converted 
finally  into  sulphate  of  lime.  What 
the  exact  nature  of  the  intermediate 
compounds  was  could  not  be  stated, 
as  none  of  them  had  been  isolated, 
but  •  it  was  probable  that  the  active 
agent  was  sulphurous  acid,  as  it  was 
known  that  cement  was  insoluble  in 
sulphuric  acid.  When  the  liquid  rose 
again,  the  decomposed  concrete  was 
washed  away  either  wholly  or  in 
part,  and  a  fresh  surface  was  exposed 
to  action  when  the  liquid  fell  again. 
It  was  the  continuation  of  this  cycle 
which  led  to  the  formation  of  the 
grooves  at  the  varying  liquid  level. 

CONCRETE    ABOVE    THE    LIQUID    LEVEL, 

The  erosive  effects  on  the  concrete 
above  the  liquid  level  were  depend- 
ent upon  the  sulphuretted  hydrogen 
evolved  from  the  liquid  and  mixed 
with  the  air  supply.  Some  of  this  gas 
was  dissolved  by  the  moisture  which 
was  present  on  the  walls  and  roofs, 
from  evaporation  and  condensation; 
it  was  then  oxidised  by  the  air,  and 
decomposed  the  concrete  as  described 
above.  In  this  case  the  decomposed 
concrete  either  remained  as  a  coating 
on  the  surface,  peeled  off,  or  crumbled 
away. 

EFFECT    ON    CONCRETE    TUBES. 

In  order  to  observe  the  phenomenon 
on  concrete  tubes,  two  9-in.  concrete 
tubes  were  selected,  which  were  sup- 
plied by  the  makers  of  the  paving 
slabs  previously  referred  to,  and  were 
composed  also  of  similar  materials  in 
the  same  proportion.  One  of  the  tubes 
was  coated  with  Dr.  Angus  Smith's 
composition  (coal  tar,  pitch,  linseed 
oil,  and  resin).  They  were  placed  side 
by  side  in  the  second  part  of  the  tank 
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in  such  a  position  that  they  would  be 
subjected  to  the  rise  and  fall  in  the 
li'vel  of  the  li<iuid.  At  low  level  the 
tubes  were  not  in  contact  with  the 
liquid,  and  at  high  level  the  liquid  rose 
to  half  the  diameter. 

After  tlie  tubes  had  remained  in  the 
tank  for  eight  months  they  were  taken 
out  and  examined.  The  coated  tube 
did  not  appear  to  have  been  affected, 
other  than  at  the  highest  liquid  level, 
where  a  thin  lino  could  be  observed, 
and  when  struck  it  was  found  hard 
and  had  a  good  sound.  It  was  noticed 
that  there  were  two  areas  on  this  tube 
without  any  coating,  due  no  doubt  to 
its  having  been  placed  upon  two  sup- 
ports to  allow  it  to  dry;  these  areas 
were  soft  on  the  surface  and  similar 
to  the  uncoated  tube.  With  these  ex- 
ceptions the  tube  appeared  to  be  in 
as  good  a  condition  as  when  first 
placed  in  the  tank.  On  the  other  hand, 
the  uncoated  tube  had  a  distinct  line 
at  the  highest  liquid  level,  which  was 
found  to  be  soft,  and  when  tapped 
with  a  chisel  had  a  dull  sound;  the 
interior  of  the  tube  which  had  been 
immersed    appeared    soft    and    had    a 


dull  sound  when  struck;  the  portion 
of  the  tube  above  the  liquid  level  was 
unaffected,  and  when  struck  had  a 
clear  ring. 

The  author  then  referred  to  other 
cases  of  disintegration  of  concrete  by 
sulphur  compounds. 

CONCLUSIONS. 

The  deductions  to  be  drawn  from 
the  investigations  were  that  the  gases 
in  solution  in  sewage,  and  those  ex- 
pelled from  it,  arising  from  its  de- 
composition, do  act  injuriously  upon 
Portland  cement  concrete,  notwith- 
standing the  fact  that  the  concrete  is 
constituted  of  sound  and  good  mate- 
rials, when  the  following  conditions 
prevail: 

(1)  A  high  degree  of  putrescence 
of  the  sewage. 

(2)  A  moistened  surface,  which 
held  or  absorbed  the  putrid  gases. 

(3)  The  presence  of  a  free  air 
supply. 

Further,  that  in  the  absence  of  one 
or  other  of  the  above  enumerated  fac- 
tors little  danger  from  erosion  need 
be  feared. 


FACTORS  THAT  SHOULD  BE  CONSIDERED  IN  MAKING 
STREET  LIGHTING  CONTRACTS.* 

Bi/  S.  ^f.  Ri(s(,  Greenville  Electric  Light  and  Power  Co.,  Greenville,  O. 


THERE  are  143  private  corpora- 
tions in  Ohio  engaged  in  the  busi- 
ness of  furnishing  electricity  to 
the  public,  and  of  this  number  more 
than  three-fourths  are  dependent  upon 
the  street  lighting  of  their  respective 
municipalities  for  their  financial  suc- 
cess. In  almost  every  other  line  of 
business  when  the  success  or  failure 
of  the  entire  concern  depended  upon 
the  business  of  one  customer  the  fac- 
tors which  enter  into  that  business 
would  be  well  known  to  both  parties 
and  a  basis  arrived  at  which  would  be 
satisfactory  to  all  concerned  in  the 
contract.  But  in  making  street  light- 
ing contracts  with  municipalities  the 
game  so  far  has  been  a  catch  as  you 
can  affair  with  one  side  at  least  gen- 
erally ignorant  of  what  they  were 
doing  and  suspicious  of  the  other  be- 
cause they  were  ignorant  and  because 
they  were  of  necessity  compelled  to 
deal  with  a  monopoly. 

I  think  it  will  be  agreed  by  all  pres- 
ent that  if  this  part  of  the  lighting 
business   was  understood   by   the   mu- 


nicipalities as  well  as  by  the  com- 
panies making  the  contracts,  there 
would  be  better  prices  and  more  sat- 
isfactory contracts  made. 

It  is  not  my  intention  to  state  just 
what  the  prices  for  street  lighting 
should  be,  as  prices  must  vary  with 
different  localities  and  are  dependent 
upon  the  amount  of  lighting,  cost  of 
fuel,  cost  of  equipment  and  labor, 
kind  of  lights,  lengths  of  contracts, 
etc.,  but  there  are  some  factors  which 
enter  into  this  branch  of  the  light- 
ing business  which  each  party  to  the 
contract  should  know  of  and  for  which 
they  should  make  due  allowance  in 
making  such  agreement.  These  fact- 
ors I  group  into  the  folowing  heads: 

Length  of  contract,  kind  and  num- 
ber of  lights,  changes  in  position  of 
lamps,  outages,  schedule  burned,  time 
of  payment,  costs  of  service  and  man- 
ner of  contracting. 

The  length  of  time  that  a  street 
lighting  contract  should  run  is  a  very 
essential  factor  to  be  considered  by 
both  parties  to  the  bargain.    The  stat- 


•From  a  paper  before  the  Ohio  Electric  Light  Association. 
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utes  of  Ohio  have  fixed  the  maximum 
at  ten  years.  The  question  is,  should 
contracts  be  for  anj'  less  period.  If 
the  company  is  a  progressive  one  and 
keeps  abreast  of  the  times  in  adopting 
new  improvements  for  their  street 
lighting  service,  it  should  most  as- 
suredly not  be  less,  as  every  such 
companj^  can  count  upon  completely 
changing  its  street  lighting  equipment 
at  least  once  in  every  ten  years,  and 
this  calls  for  an  outlay  that  shorter 
time  contracts  will  not  justify.  Every 
street  lighting  contract  should  pro- 
vide that  the  company  furnishing  the 
lights  should  have  the  right  to  change 
their  system  to  a  newer  or  better  sys- 
tem of  equal  or  better  intensity  during 
the  life  of  the  contract,  subject  to  the 
approval  of  the  Council  or  Board  mak- 
ing the  contract.  Instead  of  this  pro- 
vision injuring  the  municipality,  it 
would  benefit  it  by  giving  it  the  ben- 
efit of  the  improvements  in  electrical 
service  which  are  appearing  quite  fre- 
quently, and  it  would  be  an  incentive 
to  the  company  to  furnish  the  city 
with  the  best  and  up-to-date  service. 
The  proper  method  of  dealing  with 
outages  is  probably  yet  to  be  found. 
To  compel  the  company  to  stand  the 
exact  price  of  the  lamp  when  it  is 
extinguished  and  should  be  burning 
is  unfair  to  the  company,  because  of 
the  equipment  cost  and  fixed  expenses 
which  always  exist,  while  to  excuse 
the  company  for  continued  outage 
would  likewise  be  unfair  to  the  mu- 
nicipality. A  good  plan  is  to  agree 
in  the  contract  just  what  the  outage 
should  be  per  hour  per  lamp,  and  it 
is  suggested  that  the  amount  be  two- 
thirds  of  the  price  received  for  the 
lighting  of  the  lamp. 

The  kind  of  lamps  to  be  used  in 
lighting  a  town  or  city  must  depend 
somewhat  upon  the  size  of  the  mu- 
nicipality. Companies  should  be  care- 
ful not  to  overlight  a  city  in  the  be- 
ginning, as  all  municipalities  grow  raji- 
idly  and  there  is  a  constant  increase 
in  the  number  of  light  wanted,  the 
lighting  bill  may  become  too  great  in 
comparison  to  other  city  expenditures 
and  produce  dissatisfaction.  While 
most  municipalities  do  not  make  any 
mistake  in  this  regard  and  are  gen- 
erally under  lighted,  there  are  some 
that  have  more  lights  than  the  city 
can  well  afford  to  pay  for.  This  is 
like  overselling  a  man  in  goods.  He 
may  pay  for  the  goods,  but  always  re- 
sults in  a  dissatisfied  customer.  So 
far  there  has  been  nothing  invented 
for  street  lighting  superior  to  the  arc 
lamp.  Its  reliability,  invention  of  its 
rays  and  ease  of  arranging  its  circuits 


had  made  it  a  favorite  in  any  contract 
for  street  lights.  In  view  of  the  re- 
cent inventions  of  the  series  tung- 
stens, a  price  should  always  be  agreed 
to  for  the  installation  of  smaller  units 
in  out  of  the  way  places  in  order  that 
the  city  may  light  dark  spots  at  a  less 
cost  than  the  arc  lamp,  which  is  too 
large  for  the  purpose.  Series  tungs- 
tens are  now  made  to  fit  the  amperage 
of  almost  every  size  arc  lamp  and 
can  be  installed  on  the  same  circuit 
and  operated  simultaneously  with  the 
arc  lamps.  Reports  from  this  class  of 
lighting  are  all  favorable  as  to  its 
satisfactory  operation  and  length  of 
life.  In  the  smaller  municipalities  it 
is  'a  question  whether  the  series  tungs- 
ten will  not  in  time  supplant  arc  light- 
ing entirely.  Its  economy  of  consump- 
tion and  consequently  lower  price  will 
enable  the  introduction  of  a  largely 
increased  number  and  avoid  the  shad- 
ows of  foliage,  which  is  always  dense 
in  the  smaller  towns. 

The  number  of  lights  that  a  muni- 
cipality can  use  will  determine  in  some 
measure  the  price  that  should  be  paid. 
At  the  end  of  this  paper  will  be  found 
an  estimate  of  the  cost  of  operating  a 
100  lamp  street  lighting  outfit  and  it 
may  be  safely  said  that  if  the  number 
is  decreased  the  cost  is  increased  and 
further  that  the  price  for  a  street 
lamp  should  not  be  fixed  without  tak- 
ing into  consideration  the  fact  that 
the  fixed  expenses  of  the  plant,  some- 
times called  overhead  expenses,  will 
be  the  same  whether  50  or  100  are  con- 
tracted for. 

The  schedule  that  lamps  are  to  be 
burned  must  also  depend  upon  the  size 
of  the  municipality.  The  writer  is  in- 
clined to  think  that  it  is  a  mistake  to 
furnish  all  night  and  every  night  serv- 
ice in  towns  of  less  than  5,000  inhabit- 
ants. For  such  towns  a  moonlight 
schedule  is  preferable,  but  every  con- 
tract should  provide  that  in  case  the 
nights  are  cloudy  or  stormy,  that  the 
lights  should  be  burned  during  such 
conditions.  Where  the  town  is  above 
5,000  and  under  10,000  inhabitants,  it 
is  a  very  good  plan  to  have  the  con- 
tract provide  for  four  lights  off  in 
each  month,  unless  they  are  stormy  or 
cloudy.  By  doing  this  the  plant  is 
enabled  to  make  repairs  to  its  arc 
lighting  equipment,  without  sustain- 
ing outages,  and  plants  in  cities  of 
this  size  can  not  afford  to  have  so 
large  an  equipment  as  will  guarantee 
continuous  service.  Cities  that  are 
above  10,000  will  usually  require  all 
night  and  every  night  service,  and 
cities  of  this  class  will  usually  justify 
a      sufficiently      extensive      electrical 
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etiuipiiu'ut.  IliaL  will  i-iuiiili'  the  com- 
jjany  to  give  every  day  service  on  its 
street  lisht  service  williout  inconven- 
ience. 

The  time  at  which  hills  shonld  he 
paid  shonld  always  he  stated  in  the 
contract.  It  is  preferahle  to  make  it 
monthly.  To  allow  hills  to  grow  too 
laiKP  canses  the  pnhlic  to  miirmnr  at 
their  size,  and  in  addition  it  is  just 
as  easy  for  the  city  to  appropriate  in 
its  semi-annual  ai)proi)riation  as  it  is 
to  allow  bills  to  run  on  and  he  i)aid 
quarterly  or  semi-annually,  hesides  it 
is  a  great  convenience  to  the  company 
to  have  the  use  of  the  money,  as  the 
sum  usually  received  for  street  light- 
ing is  sufficient  to  take  care  of  the 
operating  costs  in  a  considerable 
measure. 

The  manner  of  contracting  in  Ohio 
has  been  the  subject  of  considerable^ 
controversy,  but  it  seems  to  I)e  the 
practice  to  make  such  contracts  with- 
out competitive  bidding,  as  a  very 
large  i)roi)ortion  of  the  contracts  of 
Ohio  have  been  made  without  such 
bidding.  Section  2491  of  the  Revised 
Statutes,  provides,  that  the  muncipal 
corporation  may  contract  with  such 
company  for  supplying  with  electric 
light,  natural  or  artificial  gas,  for  the 
purpose  of  lighting  the  streets,  squares 
and  other  public  places  and  buildings, 
in  the  corporate  limits.  And  Section 
l.'jrjG — I'DTi,  and  being  Section  45  of  the 
Municipal  Code,  provides,  "that  the 
council  of  any  city  may  authorize  and 
the  council  of  any  village  may  make 
(subject  to  the  provisions  of  Section 
2491  and  3.551  of  the  Revised  Statutes 
of  Ohio),  a  contract  with  any  person, 
firm  or  company  for  lighting  the 
streets,  lanes,  lands,  alleys,  squares 
and  public  places  in  the  municipal  cor- 
poration, for  a  period  not  exceeding 
ten  years,  and  the  requirement  of  a 
certificate  that  the  necessary  money 
is  in  the  treasury  shall  not  apply  to 
such  contract." 

Interpreting  this  latter  section  ac- 
cording to  its  language,  it  would  be 
impossible  for  the  council  to  authorize 
the  board  of  public  service,  in  a  city, 
to  make  a  contract  until  such  person 
had  been  ascertained,  and  it  was  evi- 
dently the  intention  that  the  council 
should  authorize  a  contract  with  a 
company  and  in  cities  the  board  of 
public  service  would  have  to  carry  out 
the  contract,  as  authorized  by  the 
council.  In  over  three-fourths  of  the 
cities   of   Ohio,    this   course   has   been 


follow  t(l  and  should  b<^  the  proi)er 
course  followed.  There  should  be  an 
amendment  to  the  statutes  of  Ohio, 
clearly  defining  the  manner  of  making 
the  contract,  and  such  contract  should 
not  he  let  by  conii)etitive  bidding. 

The  costs  which  enter  into  street 
lighting  should  receive  very  careful 
consideration  from  the  company.  I 
am  of  the  opinion  that  many  street 
lighting  contracts  arc  made  below  ac- 
tual cost.  The  folhjwing  figures  arf- 
ba.'^ed  ui)on  the  average  cost  of  a  small 
idant  of  100-arc  light  capacity,  taking 
into  consideration  cost  of  construc- 
tion, maintenance  and  operation  and 
using  the  standard  enclosed  arc  sys- 
tem: 

I  estimate  that  each  lamp  will  con- 
sume 600  watts  per  hour,  and  the  time 
of  burning  4,000  hours  per  year,  this 
will  make  a  total  consumption  of  2,400 
kilowatt  houis,  or  3,217  horsejKJwer 
hours  i)er  lamp  per  year.  Estimating 
that  the  average  small  plant  will  re- 
quire 6  lbs.  of  coal  per  horsei)Ower, 
the  coal  consumption  for  each  lamp 
would  be  9.65  tons,  which  figured  at 
$2.50  per  ton  in  front  of  the  boilers, 
would  be  $24.12.  The  lamp  will  have 
to  be  trimmed  about  50  times,  and  I 
estimate  the  cost  of  trimming  at  $1.00. 
It  will  consume  50  pairs  of  carbons, 
which  figure  at  $2.:!0.  The  repairing, 
time  and  material  would  amount  to 
15.00,  cost  of  installing  about  $120.00 
per  lamp,  and  figuring  10  per  cent,  de- 
preciation, would  amount  to  $12.00 
per  year.  Cost  of  labor  and  salaries 
would  aggregate  $12.00  additional  and 
the  interest  upon  the  investment  $7.20, 
or  a  total  cost  of  $63.62  per  year. 
That  these  figures  are  certainly  low. 
I  would  refer  to  the  report  of  the  com- 
mission appointed  for  St.  Louis,  to 
investigate  the  advisability  of  that  city 
providing  its  own  street  lighting  sys- 
tem, in  which  they  found  that  the  cost 
of  operating  an  arc  lamp  for  a  city 
the  size  of  St.  Louis,  would  be  api)roxi- 
mately  near  $70.00  per  annum. 

The  writer  is  inclined  to  think  that 
the  time  has  arrived  to  educate  the 
people  on  the  costs  of  producing  elec- 
tricty,  and  instead  of  dealing  with  a 
municipality  as  if  you  were  handling 
something  that  was  myterious,  the  fac- 
tors which  enter  into  such  contract 
should  be  known  and  understood  by 
all  parties  thereto.  When  it  comes, 
the  prices  for  street  lighting  will  be 
more  equitable  and  will  not  be  lower 
than  they  are  now. 
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BRICK  PAVED  HIGHWAYS.* 

By  W.  P.  Blair,  Indianajiolis,  Ind. 


^^HAT   the   interest   of   a   manufac- 

I  turer  of  a  machine  or  appliance 
-*-  should  follow  it  into  the  hands 
of  the  consumer,  that  he  should  in- 
struct and  advise  as  to  the  manner 
and  method  of  its  use  in  order  to  ob- 
tain the  best  possible  service,  has  for 
years  been  accepted  as  perfectly 
proper.  It  is  conceded  that  a  sensible 
manufacturer  designs  his  product  for 
public  appreciation,  and  the  effort  is 
to  produce  something  that  will  wear 
indefinitely  or  serve  its  object  most 
perfectly  and  depend  upon  increasing 
popularity  in  an  ever-extending  mar- 
ket to  absorb  the  product.  The  manu- 
facturer who  pursues  any  other  course 
either  fails  to  realize  the  market  80,- 
000,000  consumers  offer,  or  is  attempt- 
ing commercial  suicide. 

New  and  untried  articles  are  gen- 
erally put  out  by  demonstrators  and 
in  recent  years  several  of  our  largest 
and  most  successful  manufacturing 
industries  have  been  built  upon  the 
exploits  of  these  so-called  experts. 
The  reaper  grew  into  its  present  state 
of  perfection  not  in  the  factory,  but 
out  in  the  wheat  field,  where  repre- 
sentatives of  different  machines  vied 
with  each  other  to  make  the  record 
cut  under  test  conditions.  Weakness 
thus  exposed  was  immediately  correct- 
ed, and  in  this  line  we  no  doubt  have 
the  survival  of  the  fittest. 

That  an  article  of  such  common, 
everyday  knowledge  as  a  brick  needed 
any  such  expert  demonstration  was 
doubted  by  the  manufacturer  himself, 
and  practically  hooted  at  by  the  pub- 
lic, but  as  the  public  grows  wiser  it 
realizes  how  little  it  really  does  know. 

Probably  one  of  the  first  branches 
of  the  clay  industry  which  found  it 
necessary  to  employ  experts  was  the 
drain  tile  man,  who  found  himself 
flooded  with  complaints  that  water 
would  not  run  through  his  tile,  and 
who  generally  found  that  an  attempt 
had  been  made  to  run  it  up  hill  in- 
stead of  down,  that  there  had  been 
an  attempt  to  put  8  inches  of  water 
through  a  6-inch  tiie,  or  that  the  whole 
trouble  arose  from  an  idea  that  the 
tile  ought  to  take  water  through  its 
pores  instead  of  at  the  joints,  and 
with  this  in  view,  a  tile  so  soft  had 
been  employed  that  it  was  soon  dis- 
solved and  the  flow  stoi)ped. 

There  is  perhaps  no  part  of  munici- 
pal work  which  has  been  subject  to 
more    experiment    than    street    pave- 


ments. There  is  no  part  of  the  work, 
on  the  other  hand,  that  is  simpler  of 
solution  in  a  way  to  be  satisfactory 
to  the  user,  economical  to  the  tax- 
payer, and  a  credit  to  an  administra- 
tion. The  solution  is  a  brick  pave- 
ment carefully,  properly  constructed, 
in  the  manner  which  the  manufac- 
turers recommend  and  which  they  are 
endeavoring  to  impress  upon  the  serv- 
ants of  the  public,  and  which  to  ob- 
tain they  are  bringing  as  much  influ- 
ence to  bear  as  is  possible  to  exert 
through  the  channels  of  legitimate  ad- 
vertising and  publication  for  free  dis- 
tribution of  text  books  upon  the  sub- 
ject. 

The  effect  of  this  campaign  is  to 
at  least  occasionally  secure  a  piece  of 
pavement  which  is  an  object  lesson 
to  the  neighboring  towns  and  a  stim- 
ulus to  the  business  in  that  commu- 
nity, for,  once  the  merits  of  a  thor- 
oughly good  brick  pavement  become 
known,  the  property  owners,  who  paj^ 
the  bills,  insist  that  no  other  mate- 
rial be  used.  In  spite  of  these  proven 
conditions,  however,  we  find  an  occa- 
sional manufacturer  who  is  so  indif- 
ferent to  his  own  interests  that  he 
allows,  without  expostulation,  his  ma- 
terial to  be  used  to  its  greatest  dis- 
advantage and  refuses  to  bear  his 
proportion  of  the  expense  necessary  to 
an  education  of  the  public.  Gradually 
competition  closes  in  around  him  and 
his  plant  is  offered  for  sale,  the  con- 
fidence in  his  material  destroyed  at 
home  and  its  reputation  gone  in  out- 
side markets — simply  a  result  of  a 
short-sighted  policy,  avoiding  respon- 
sibility after  his  product  has  passed 
his  kiln  doors  or  he  has  received  his 
money. 

The  effect  of  the  attitude  of  the 
manufacturer  of  paving  brick  upon 
the  public  is  far  more  serious  and 
far-reaching.  Truthful,  reliable  infor- 
mation upon  the  subject  of  paving  ma- 
terial in  general,  and  the  manner  of 
constructing  brick  streets  in  particu- 
lar, means  the  saving  of  thousands  of 
dollars  annually  to  the  taxpayer  in 
repairs  and  maintenance,  as  well  as 
first  cost,  and  means  comfort  and  sat- 
isfaction to  all  who  use  the  public 
highways,  to  say  nothing  of  the  cheap- 
ened  cost  of  transportation. 

E]ngineering  problems  have  been 
many  and  varied  during  the  last  past 
decade.  In  the  designing  and  building 
of  bridges  and  edifices  of  many  kinds, 


*A  paper  before  the  National  Brick  Manufacturers'  Association. 
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in  the  building  and  equipping  of  steam 
and  electric  lines,  water  works  and 
electric  lighting,  the  skill  and  inge- 
nuity of  the  engineers  has  kept  pace 
with  the  progress  of  civilizing  ad- 
vancements. It  is  a  fact,  however,  in- 
explicable as  it  may  be,  that  the  de- 
signing and  construction  of  vitrified 
brick  roadways,  as  they  have  been 
built  for  the  most  part  in  the  last  ten 
years  has  been  a  wanton  waste  of 
money:  viewed  from  an  engineering 
standpoint,  a  disgrace  to  some  one  and 
an  awful  burden  upon  the  taxpayers. 

At  whose  door  this  responsibility 
shall  be  laid,  I  will  not  undertake  to 
determine.  Interested  as  I  am  in  the 
brick  business,  if  I  could  revolutionize 
this  condition  of  things  I  would  gladly 
do  so.  I  believe  the  engineers  of  the 
country  can,  if  they  will,  so  change 
the  practice  in  building  vitrified  brick 
roads  that  those  that  are  to  be  built 
in  the  future  shall  be  similar  in  qual- 
ity to  those  that  are  found  in  such 
cities  as  Cleveland  and  Sanduskj'. 
Ohio,  and  Grand  Rapids,  Mich.  Re- 
gardless of  the  influences  that  have  in- 
duced and  persuaded  brick  street 
building  as  now  obtains,  is  it  not  pos- 
sible to  reach  such  a  certain  conclu- 
sion by  reasoning  together  as  will 
properly  direct  and  cause  us  to  build 
brick  streets  at  their  best? 

I  have  been  actually  present  on  few 
jobs  where  the  sub-grade  has  been 
Ijroperly  and  carefully  prepared  so 
that  it  conformed  to  the  grade  of  the 
finished  street.  The  sub-grade  is  often 
devoid  of  any  proper  compression.  In 
most  instances,  no  two  consecutive 
square  yards  are  alike;  one  square 
yard  may  be  to  grade,  but  the  next 
one  may  be  I  inch  below  grade,  but 
exactly  to  grade  is  a  condition  not 
found.  (Not  infrequently  the  specifi- 
cations require  the  use  of  a  roller  so 
heavy  that  it  is  quite  impossible  to 
compress  the  sub-grade  at  all.) 

In  the  very  next  step  it  necessarily 
follows  that  a  uniform  thickness  of 
foundation  is  impossible.  However, 
the  first  defect  mentioned  might  be 
cured  to  a  very  considerable  extent 
(by  increasing  the  concrete  in  depth 
wherever  necessary),  but  here  we  are 
met  by  the  contractor's  selfish  in- 
terest, and  it  is  next  to  impossible 
to  compel  him  to  put  in  more  than 
the  required  depth  of  concrete  founda- 
tion that  the  surface  of  it  may  be  uni- 
form with  the  grade  of  the  finished 
street,  and  that  it  be  made  smooth, 
for  it  is  absolutely  essential  in  the 
construction  of  a  brick  street  that  the 
surface  of  the  concrete  foundation  be 
made  smooth.     Now,  what  I  mean  by 


smooth  is,  not  that  it  shall  be  per- 
fectly smooth;  rather,  that  it  shall  be 
so  nearly  smooth  that  no  depression 
shall  be  found  or  elevation  permitted 
exceeding  a  qtiarter  of  an  inch  above 
or  below   the  proper  grade. 

I  know  that  for  the  engineer  to  re- 
quire this  condition  of  surface  is  often 
met  with  a  verj^  serious  objection.  I 
have  had  many  contractors  insist  that 
it  is  not  possible  to  procure  either 
broken  stone  or  gravel  in  size  or  in 
any  proportion  of  mixture  making 
possible  this  requirement,  and  engi- 
neers requiring  it  have  been  denomi- 
nated cranks,  to  my  knowledge.  Yet 
concrete  foundations  have  been  put  in 
exact  accordance  with  the  contract 
specifying  that  this  shall  be  done. 
Without  such  a  prerequisite  there  is 
no  possibility  of  using  a  2-inch  sand 
cushion  upon  which  the  brick  are  to 
be  laid. 

But  why  a  2-inch  sand  cushion? 
And  why  not  a  1-inch  sand  cushion,  as 
is  known  to  have  been  called  for  by 
the  government  in  one  of  its  navy 
yard  specifications,  and  under  which 
proposals  are  to  be  received  within  a 
few  days.  Why  not  1  inch?  Simply 
for  the  reason  that  1  inch  will  not 
afford  sufficient  relief  from  the  vibra- 
tion formed  by  the  impact  of  hoof  or 
vehicle  upon  the  street.  The  sugges- 
tion may  be  made  that  the  brick 
should  be  hard  and  tough  enough  to 
withstand  the  action  of  the  vibration, 
but  not  so.  Take  away  all  relief  and 
what  is  the  result?  With  a  small  tack 
hammer  you  may  chip  and  in  a  very 
short  time  the  entire  brick  may  be 
broken  away,  if  it  be  placed  upon  an 
entirely  rigid  surface. 

Why  2  inches?  Without  ut'ertak- 
ing  to  give  you  the  physical  rec^son,  I 
will  simply  say  that  a  2-inch  sand 
cushion  does  afford  the  necessary  re- 
lief to  protect  the  brick  against  chip- 
I)ing  and  destruction  from  the  vibra- 
tion to  which  it  is  necessarily  sub- 
jected. 

Why  not  more  than  2  inches?  For 
the  very  reason  that  it  is  impossible 
to  compress  exceeding  2  inches  to  a 
condition  that  will  afford  any  support 
to  the  load  to  which  it  will  be  sub- 
jected  incident  to  ordinary  travel. 

So  the  brick  must  have  this  neces- 
sary relief;  they  must  have  the  neces- 
sary support,  in  order  that  the  surface 
of  the  pavement  under  constant  use, 
will  remain  free  from  depressions;  in 
order,  also,  that  the  cement  filler  with 
which  the  interstices  are  filled  be  not 
necessarily  subjected  to  a  strain  that 
might  shatter,  crush  or  tend  to  crush 
such  joints.     A  brick  street,  to  be  en- 
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tirely  satisfactory,  must  be  entirely 
free  from  depressions,  every  part  con- 
forming to  the  grade.  This  condition 
must  obtain  at  its  construction  and 
remain  so  during  its  use,  so  that  the 
traction  resistance  shall  be  at  a  mini- 
mum and  the  wavy  condition  avoided. 
This  result  must  be  anticipated  in  the 
preparation  of  the  sand  cushion,  first 
spread  at  the  estimated  depth  of  2 
inches  and  these  depressions  avoided 
by  the  use  of  a  hand  roller,  weighing, 
say,  from  three  to  four  hundred 
pounds;  additional  sand  applied,  rolled 
and  screened  again,  I  should  say,  at 
least  three  times.  At  the  last  screen- 
ing it  will  be  found  that  the  uncom- 
pressed sand  will  not  be  over  i^-inch 
in  depth  at  any  one  point.  With  such 
a  condition  it  can  be  readily  perceived 
that  when  the  brick  shall  have  been 
placed  upon  such  a  cushion,  no  great- 
er compression  will  follow  the  use  of 
the  roller  upon  the  brick  than  is  neces- 
sary to  take  care  of  the  uneven  height 
of  the  brick  themselves. 

It  is  certain  also  that  in  ironing  out 
what  few  depressions  remain  and  com- 
pacting the  brick  into  the  cushion,  but 
very  little  sand  will  be  pushed  into 
the  interstices  by  the  final  rolling.  By 
this  suggested  method  the  grade  of 
the  finished  street  may  be  conformed 
to  most  perfectly.  It  is  often  the  case 
that  specifications  should  contain  ex- 
press directions  as  to  manner  and 
method  of  work;  otherwise,  it  would 
not  be  possible  to  reach  results  de- 
sired. This  is  particularly  so  in  brick 
street  construction. 

The  brick  should  be  dropped  in 
straight  lines  upon  the  sand  cushion, 
with  the  best  edge  of  the  brick  upper- 
most. Economy  for  the  contractor 
would  require  that  the  brick  be 
brought  to  and  deposited  within  reach 
of  the  person  who  actually  lays  the 
brick  in  a  way  that  will  accommodate 
his  method  of  dropping  them  in  place, 
insuring  the  best  edge  uppermost.  Yet 
many  contractors  will  insist  that  drop- 
ping them  in  any  way,  wrong  edge  or 
right  edge  up,  in  the  street  and  then 
paying  for  the  service  of  a  man  to 
turn  them  over  with  tongs  is  an  eco- 
nomical method.  But,  previous  to 
dropping  the  brick  in  the  street,  atten- 
tion must  be  given  to  the  necessary 
provision  for  expansion  cushion  next 
to  the  curb.  It  too  frequently  happens 
the  arrangements  for  this  are  impro- 
vised without  thought  as  to  results. 

The  board  should  be  prepared  by 
beveling  a  joint  eight  (8)  inches  in 
width,  the  thickness  determined  large- 
ly by  the  width  of  the  street.  Even 
in  a  narrow  street  the  expansion  cush- 


ion should  not  be  less  than  1  inch;  1 14- 
inch  for  a  30-foot  street,  and  li/4-inch 
for  a  width  exceeding  30  feet.  This 
board  should  be  placed  next  to  the 
curb,  worked  slightly  into  the  sand 
cushion  before  the  brick  are  laid,  and 
remain  until  the  street  is  finished  in 
all  other  respects,  after  which  it 
should  be  removed  within  twenty-four 
(24)  hours  following  the  application  of 
the  cement  filler.  The  board  beveled 
and  being  eight  (8)  inches  in  width, 
it  is  very  easily  and  rapidly  removed, 
leaving  a  perfect  groove  in  which  to 
pour  the  cushion  material. 

After  the  brick  are  dropped  into  the 
street  the  surface  should  be  swept, 
precaution  theretofore  exercised  that 
no  brick  go  into  the  street  which  are 
dirty,  or,  after  in,  that  they  are  not 
made  so  by  use,  as  it  is  impossible 
for  the  cement  filler  to  adhere  to  a 
dirty  surface.  After  the  sweeping, 
thorough  rolling  must  take  place  by 
the  use  of  a  roller  not  weighing  over 
five  (5)  tons. 

As  to  the  filler,  the  most  difficult 
problem  is  to  convince  the  public  of 
the  utter  worthlessness  of  all  other 
fillers  in  comparison  with  the  cement 
filler,  and  to  iDring  about  a  full  appre- 
ciation of  the  necessity  of  the  proper 
application  of  the  cement  filler.  A 
cement  filler  that  is  mostly  cement  Is 
too  brittle,  and  one  that  is  less  than 
in  proportion  of  one  to  one  is  too  weak 
and  soft.  The  specifications  must 
therefore  call  for  a  proportion  of  one 
to  one,  and  the  necessary  skill  must 
be  employed  to  put  in  place  in  such 
proportion;  if  otherwise,  the  so-called 
cement  filler  is  unsatisfactory.  Com- 
pliance with  the  simple  rules  we  em- 
ploy will  secure  the  result,  exacting, 
but  easy  and  economical  to  follow. 
Why  not  follow  them  rather  than  the 
hundreds  of  different  methods  that  in- 
variably bring  a  failure? 

The  filler  shall  be  composed  of  one 
part  each  of  clean,  sharp  sand  and 
Portland  cement.  The  sand  should 
be  dry.  The  mixture,  not  exceeding 
one-third  bushel  of  the  sand,  together 
with  a  like  amount  of  cement,  shall  be 
placed  in  the  box  and  mixed  dry,  until 
the  mass  assumes  an  even  and  un- 
broken shade.  Then  water  shall  be 
added,  forming  a  liquid  mixture  of  the 
consistency  of  thin  cream. 

The  sides  and  edges  of  the  brick 
should  be  thoroughly  wet  before  the 
filler  is  applied,  by  being  gently  sprin- 
kled. From  the  time  the  water  is  ap- 
plied until  the  last  drop  is  removed 
and  floated  into  the  joints  of  the  brick 
pavement,  the  mixture  must  be  kept  in 
constant  motion. 
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The  mixture  sluill  be  rciuoved  from 
the  box  to  the  street  surface  with  a 
scoop  shovel,  all  the  while  being 
stirred  in  the  box  as  the  same  is  be- 
ing thus  emptied.  The  box  for  this 
purpose  shall  be  4  feet  8  inches  long, 
30  inches  wide  and  14  inches  deep, 
resting  on  less  of  different  lengths, 
so  that  the  mixtures  will  readily  How 
to  the  lower  corner  of  the  box,  the 
bottom  of  which  should  be  6  Inches 
above  the  pavement.  This  mixture, 
from  the  moment  it  touches  the  brick, 
shall  be  thoroughly  swept  into  the 
joints. 

Two  such  boxes  shall  be  jn-ovided  in 
case  the  street  is  20  feet  or  less  in 
width;  exceeding  20  feet  in  width, 
three  boxes  should  be  used.  (See 
specifications    for    making    same.) 

The  work  of  filling  should  thus  be 
carried  forward  in  line  until  an  ad- 
vance of  15  to  20  yards  has  been  made, 
when  the  same  force  and  appliance 
shall  be  turned  back  and  cover  the 
same  sjiace  in  like  manner,  except  to 
make  the  proportions  two-thirds  Port- 
land cement  and  one-third  sand. 

To  avoid  the  possibility  of  thicken- 
ing at  any  point,  there  should  be  a 
man  with  a  sprinkling  can,  the  head 
perforated  with  small  holes,  sprin- 
kling gently  the  surface  ahead  of  the 
sweepers. 

Within  one-half  to  three-quarters  of 
an  hour  after  this  last  coat  is  applied 
and  the  grout  between  the  joints  has 
fully  subsided  and  the  initial  set  is 
taking  place,  the  whole  surface  must 
be  slightly  sprinkled  and  all  surplus 
mixture  left  on  the  tops  of  the  brick 
swept  into  the  joints,  bringing  them 
up  flush  and  full. 

After  the  joints  are  thus  filled  flush 
with  the  top  of  the  brick  and  suffi- 
cient time  for  hardening  has  elapsed, 
so  that  the  coating  of  sand  will  not 
absorb  any  moisture  from  the  cement 
mixture,  %-inch  of  sand  shall  be 
spread  over  the  whole  surface,  and  in 
case  the  work  is  subjected  to  a  hot 
summer  sun,  an  occasional  sprinkling, 
sufficient  to  dampen  the  sand,  should 
be  followed  for  two  or  three  days. 

It  is  impossible  in  a  paper  of  this 
kind  to  enter  into  and  discuss  all  the 
details  of  construction  essential  in 
building  of  a  vitrified  brick  street  at 
its  best.  But  is  not  their  importance 
of  sufficient  interest  to  command  se- 
rious attention?  In  1909,  8,000,000 
square  yards  of  brick  pavements  were 
laid  in  Indiana. 

The  difference  in  cost  between  a 
good  brick  street  and  a  bad  brick 
street  is  so  little  that  it  should  not  be 
considered.    It  is  true  that  a  matter  of 


one,  two  or  three  thousand  dollars  in 
the  cost  of  a  whole  street  seems  like 
a  saving  if  a  street  could  be  built  for 
less,  but  considered  in  connection  with 
the  cost  of  the  whole  street,  which 
often  ranges  from  forty  to  one  hun- 
dred thousand  dollars,  the  advantage 
to  be  gained  by  saving  one,  two  or 
three  thousand  dollars  is  infinitesimal. 

As  to  the  difft-rence  in  actual  cost — 
take,  for  instance,  the  foundation,  the. 
l)oint  wherein  a  brick  street  fails 
more  often  than  in  any  other  respect 
is  that  it  is  put  in  with  a  rough  and 
uneven  surface,  instead  of  a  smooth 
surface  conforming  to  the  grade  of 
the  finished  street.  Now,  the  in- 
creased cost  necessary  for  the  con- 
tractor to  have  the  foundation  smooth 
can  not  possibly  exceed  the  cost  of 
one  of  the  roughest  character  1  cent 
a  square  yard.  If,  however,  this 
foundation  is  left  in  a  roughened  con- 
dition, in  all  likelihood  the  real  value 
of  the  street,  both  as  to  its  durability 
and  possibilities  of  its  use,  decreases 
fully  50  per  cent. 

Again,  supposing  the  foundation  is 
made  right  and  a  sand  cushion  of  1 
or  114  inches  in  thickness,  or  a  sand 
cushion  utilized  on  which  the  com- 
pression is  very  uneven,  so  that  it  can 
not  be  maintained  at  a  uniform  2 
inches,  in  such  cases  the  difference  in 
cost  of  a  sand  cushion  put  in  lacking 
in  either  quantity  or  condition  can  not 
possibly  be  accomplished  at  a  saving 
of  more  than  1  or  2  cents  a  square 
yard  less  than  one  exactly  and  uni- 
formly 2  inches,  thoroughly  com- 
pressed. Yet  the  want  of  the  uniform 
2-inch  properly  compressed  sand  cush- 
ion insures  a  percentage  loss  in  the 
value  of  the  street  of  more  than  50 
per  cent. 

Again,  a  step  upon  which  depend 
the  highest  possibilities  of  the  brick 
street — the  proper  rolling  of  the  brick 
after  they  are  in  the  street,  and  the 
ironing  out  of  any  slight  depressions 
found  to  exist  can  not  possibly  differ- 
entiate in  favor  of  insufficient  and  im- 
proper rolling  exceeding  even  1  cent 
a  square  yard. 

Again,  as  to  the  proper  application 
and  use  of  the  cement  filler,  there  is 
no  excess  of  cost  either  in  the  use  of 
cement  as  a  filler  or  its  proper  appli- 
cation over  and  above  that  of  an  im- 
proper application,  or  the  use  of  some 
soft,  absolutely  worthless  filler  that 
is  often  utilized  for  this  purpose  at  a 
cost  gi'eatly  in  excess  of  the  cement 
filler  properly  applied,  the  value  and 
satisfaction  of  which  meets  every  de- 
mand. 

To    sum    up,    therefore,    in    actual 
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money  expenditure,  the  difference  in 
the  construction  between  the  good 
brick  street  and  the  bad  brick  street 
can  not  possibly  exceed  10  cents  a 
yard,  to  say  nothing  of  the  great  ad- 
vantage to  be  obtained  in  the  good 
brick  street  in  meeting  every  possible 
requirement  of  an  exacting  public  in 
its  use,  as  well  as  securing  the  utmost 
economy  by  reason  of  the  great  dura- 
bility. 

All  this  is  not  said  by  way  of  com- 
plaint. The  ability  of  the  engineer  is 
not  doubted,  but  human  nature  is  alike 
in  all  professions  and  in  all  callings. 


Indifference  toward  many  things  comes 
alike  to  all  of  us — likewise  our  inter- 
est. So  our  attitude  in  this  whole 
matter  is  one  of  petition.  Our  atti- 
tude is  not  much  different  from  the 
little  boy  who  closed  his  eyes  and 
prayed  for  a  white  rabbit,  but,  on  open- 
ing them,  beheld  no  white  rabbit.  He 
closed  his  eyes  a  second  time  and 
prayed,  with  the  same  result.  The 
third  time  he  prayed  vehemently,  not 
even  closing  his  eyes,  saying,  "Lord, 
we  want  that  white  rabbit,  and  we 
want  it  now!" 


THE   ELECTRICALLY   DRIVEN    WATER    WORKS    PLANT 
AT  MATTOON,   ILL.* 

Bjj  H.  W .  Clark,  Superintendent. 


THE  water  supply  of  Mattoon  is 
from  a  sand  and  gravel  stratum, 
10  feet  in  thickness  lying  65  feet 
below  the  surface,  .'>0  feet  of  the  over- 
lying material  being  impervious  hard 
pan.  The  water  works  were  built  in 
188.5,  engine  house  and  machinery  was 
located  about  one-half  mile  from  the 
principal  source  of  supply,  necessitat- 
ing the  building  of  an  auxiliary  pump- 
ing station  where  steam  was  gener- 
ated for  operating  a  submerged  hori- 
zontal duplex  pump,  coupled  onto  a 
gang  well  system  of  ten  tubular  wheels. 
As  the  water  consumption  increased 
other  tubular  wells  were  made  and 
such  were  pumped  with  direct  acting 
vertical  steam  heads,  the  steam  for 
same  being  piped  from  the  boiler  at 
plant,  a  distance  of  300  feet,  and 
finally  as  other  extensions  were  made, 
carried  a  distance  of  900  feet  to  sup- 
ply these  newly  acquired  wells.  To 
further  keep  pace  with  the  steadily 
increasing  demands  for  water,  after 
carrying  steam  by  pipe  line  to  the 
practical  limit  in  distance,  isolated, 
independent  pumiung  stations  were 
installed,  three  in  number,  each  op- 
erating steam  pumping  heads. 

It  can  be  readily  seen  that  this  ])lan 
of  operation  was  quite  expensive, 
bringing  up  the  cost  per  thousand 
gallons  of  water  pumped,   quite   high. 

After  consideration  of  the  various 
contemplated  modes  of  operation  from 
a  central  station;  comparing  the  costs 
of  power  from  compressed  air  with 
that     from    electricity,    and     carefully 


considering  the  costs  of  installation, 
and  comparative  losses  in  transmis- 
sion, the  writer  favored  electrical  in- 
stallation and  started  an  investiga- 
tion, in  the  fall  and  winter  of  1904, 
of  the  successes  of  other  electrical 
pumping  stations,  hoping  to  profit  by 
the  experience  of  other  water  works 
managements.  I  was  greatly  surprised 
at  the  very  few  plants  found  using 
electricity  for  pumping  water,  and 
was  obliged  to  install  this  plant  al- 
most wholly  along  new  lines. 

Our  wells  which  we  wished  to  elec- 
trically equip  consisted  of  nine  in 
number  (scattered  over  a  territory  of 
a  radius  of  one-half  mile,  the  center 
of  power  being  about  one-third  mile 
from  the  central  station.) 

These  wells  are  of  tubular  con- 
struction, 10  inches  in  diameter,  65 
feet  deep,  each  fitted  with  a  Cook 
strainer  10  feet  in  length,  surrounded 
by  sand  and  gravel  stratum.  A  six- 
inch  drop  line  extending  down  inside 
of  the  10-inch  casing  to  bottom  of 
strainer,  contains  brass  working  bar- 
rel of  pump.  On  top  of  10-inch  casing 
and  securely  fastened  thereto  is  the 
pum])ing  head,  the  top  of  10-inch  cas- 
ing being  hermetically  sealed,  entire- 
ly independent  from  the  drop  suction 
line,  there  being  properly  fitted  there- 
to vacuum  gauge  and  pressure  gauge 
with  valves  for  operation  to  clean  out 
strainer  by  back  pressure  of  water, 
steam  or  air. 

Owing  to  existing  conditions  at  our 
plant,    it   was   desirable    to   pumj)   our 
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sup])ly  fust  tioiu  tlic  wdLs  into  a  larn<' 
t'lulosed  lect'iviiiK  ii'scivoir  then  in 
use  at  our  luaiu  puuipiuK  station  and 
from  there  into  our  stand  pipe  and 
distributing  system,  thus  pumi)ing  the 
water  twice,  luovidcd  such  could  be 
done  without  additional  expense  over 
single  pumping. 

In  the  installation  of  this  plant  we 
did  not  lose  sight  of  the  factor  of  re- 
liability and  depeiidabie  service  at  all 
limes,  the  imi)ortance  of  which  is  well 
known  to  every  water  works  manager 
furnishing  water  to  a  community  for 
fire  protection. 

Our  requirement  in  a  power  ])lant 
for  our  regular  service  was  about  75 
h.  p.,  with  necessary  reserve  for  emer- 
gency and  fire  i)urposes. 

Our  old  boilers  (two  65  h.  p.)  with 
a  working  pressure  of  80  lbs.  were 
thrown  out  and  replaced  by  two  high- 
pressure  boilers  of  125  h.  p.  each  for 
a  working  pressure  of  150  lbs.  Our 
two  old  horizontal  domestic  service 
and  fire  pumps  of  a  capacity  of  1,000,- 
00.  gallons  each  were  retained  for  re- 
serve fire  service. 

Our  new  machinery  installation  con- 
sists of  two  high-si)eed  tandem  com- 
pound engines,  each  directly  connect- 
ed onto  Western  Electric  generators. 
These  units  are  rights  and  lefts  and 
set  side  by  side,  and  so  arranged  that 
the  shafts  of  units  may  be  coupled 
together  in  a  continuous  line  and  eith- 
er engine  may  run  either  generator. 
The  belt  w-heel  on  each  engine  ad- 
joins and  is  a  part  of  the  shaft  cou- 
pling, and  a  single  belt  is  run  off  of 
either  of  these  wheels  and  over  a 
double  width  puUy  of  a  Holyoke  Dean 
double  acting  triplex  pump  of  1,000,- 
000  gallons  capacity.  The  engine  and 
generator  units  are  of  different  sizes, 
one  larger  than  the  other;  the  smaller 
unit  being  for  our  present  consump- 
tion, and  the  larger  for  reserve  pur- 
poses, with  a  view  of  reversing  plan 
of  operation  when  the  increased  load 
becomes  too  great  for  the  smaller  unit, 
thus  being  able  at  all  times  to  run 
our  operating  plant  well  up  to  its  rated 
capacity,  securing  the  greatest  econ- 
omy  thereby. 

Our  smaller  power  imit  comprises 
engine  of  size  8  inches  by  13  inches, 
tandem  compound,  rated  at  90  h.  p.; 
the  direct  connected  generator,  50  k. 
w.  The  larger  unit  i?  engine  of  size 
9  inches  by  16  inches  by  12  inches, 
tandem  compound,  rated  at  110  h.  p., 
and  direct  connected  generator,  75  k. 
w.  The  engine  speed  is  290  r.  p.  m., 
working  steam  pressure  140  lbs.  The 
current  is  550  volt  d.  c. 

These  units  generate  current  for  op- 


erating our  motor  driven  pum|»s,  piim|i- 
ing  from  wells  into  storage  reservoir 
heads  (li  in  number  delivering  water  1 
and  they  also  opcMJite  the  trii)lex  i)ow 
er  itump  which  takes  the  water  from 
storage  reservoir  and  delivers  it  into 
standpii;e  and  distributing  system. 
This  pumi)  is  designed  to  handle  aj)- 
proximaicly  the  same  rjuantily  of 
water  that  is  being  delivered  by  the 
motor  driven  iiumi)S,  and  while  our 
entire  supply  is  i)umped  twice,  our 
o))erating  cost  is  less  than  if  all  the 
water  was  pumped  directly  from  the 
wells  into  the  distributing  system,  as 
there  is  less  loss  in  transmission  of 
current,  only  about  one-half  the  cur- 
rent being  distributed  as  where  single 
pumping  is  done.  Other  savings  are 
made,  as  in  the  reducrd  wear  and  tear 
of  machinery  owing  to  reduced  load. 
Also,  with  this  sy.stem  (here  is  se- 
cured the  advantage  of  viewing  the 
How  of  water  as  it  is  discharged  from 
wells  into  storage  reservoir,  this  be- 
ing a  partial  check  on  the  efficiency 
of  the  motor  driven  pumps. 

These  units  also  furnish  light,  both 
arc  and  incandescent  for  the  entire 
plant. 

Our  well  equipments  consist  of  8 
low  service  installations  (the  pumps 
delivering  water  into  the  storage  res- 
ervoir above  described  under  a  low- 
head)  and  one  high  service  installa- 
tion, this  pump  delivering  water  into 
the  mains  under  domestic  and  fire 
pressure.  Five  of  our  low  service 
plants  are  equipped  with  Downie  sin- 
gle acting  pumi)ing  heads  fitted  with 
special  balancing  or  equalizing  attach- 
ments, driven  by  7  h.  p.  Western  Elec- 
tric motors,  directly  connected  with 
rawhide  pinions.  The  other  three 
low  service  plants  are  equipped  with 
Luitweiler  double  action  pumping 
heads  driven  by  7  h.  p.  motor  directly 
connected  with  rawhide  pinions. 

Our  high  service  plant  is  equipped 
with  a  Luitweiler  double  acting  pump- 
ing head  driven  by  Western  Electric 
motor,  10  h.  p.  This  plant  operates 
regularly  under  a  discharge  head  of 
api)roximately  50  lbs.  pressure,  and  in 
time  of  emergency  under  a  fire  pres- 
sure of  SO  lbs. 

The  electrically  operated  wells  are 
each  covered  by  a  brick  and  concrete 
house,  and  each  house  is  connected 
by  private  telephone  to  the  central 
station,  so  that  motor  attendant  may 
be  in  communication  at  all  times  with 
the  power  ])lant. 

The  switchboard  at  the  central  sta- 
tion is  equii)ped  with  the  usual  elec- 
trical instruments,  comprising  volt 
meter,     ammeters,     circuit     breakers, 


404 


MUNICIPAL  ENGINEERING. 


switches,  etc.  From  the  ammeter  in- 
dicator, the  engineer  can  instantly  de- 
tect the  stoppage  of  any  motor.  As 
a  pilot  for  the  guidance  of  motor  at- 
tendant there  is  placed  on  top  of  each 
pump  house  a  finial  attached  to  a  rod, 
extending  through  roof  of  house  and 
connecting  onto  the  pumping  head. 
This  finial  is  in  constant  motion  when 
pump  is  running. 

As  a  night  pilot,  a  light  burns  in 
front  of  each  house  during  operation 
of  pump.  The  stopping  of  machinery 
extinguishes  light.  The  throwing  of 
a  double  pole,  double  throw  switch, 
cuts  in  the  light  without  starting  ma- 
chine. 

These  arrangements  enable  the  mo- 
tor   attendant    to    readily    locate    any 


stopped  machine,  without  making  a 
trip  to  all. 

This  plant  has  been  in  operation 
since  the  fall  of  1905.  In  efficiency 
it  has  far  exceeded  the  writer's  cal- 
culations and  expectations. 

The  operating  labor  has  been  re- 
duced from  13  men  to  3  men,  and  the 
coal  consumption  has  been  cut  more 
than  one-half. 

The  plant  has  proven  to  be  perfect- 
ly reliable  and  absolutely  dependable 
at  all  times  (very  much  more  so  than 
the  old  plant.)  There  has  never  been 
one  moment  of  time  since  the  building 
of  this  electrical  plant  that  same  was 
crippled  in  any  way  so  as  to  interfere 
with  the  furnishing  of  a  plenty  of 
good  water  for  domestic  and  fire  pur- 
poses. 


THE  CHARTER  OF  INDIANAPOLIS.* 

By  Caleb  S.  Denny,  Ex- May  or. 


TWENTY  years  ago,  when  I  was 
mayor  for  the  first  time,  Indian- 
apolis had  a  patchwork  charter, 
or  rather  a  mere  collection  of  laws, 
very  different  from  the  present  char- 
ter. There  was  a  common  council  and 
a  board  of  aldermen,  and  committees 
from  these  practically  controlled  the 
city.  The  mayor  had  a  little  execu- 
tive power  and  was  also  judge  of  the 
police  court.  But  committees  of  the 
council  appointed  the  police,  fire  and 
street  officials,  city  attorney,  etc. 

That  condition  so  unfavorably  im- 
pressed our  business  people  that  they 
made  up  their  minds  to  change  it.  In 
1891  a  new  charter  was  adopted,  which 
in  190.5  was  superseded  by  a  general 
charter  law  for  the  State.  Under  it 
the  so-called  "federal  system"  of  In- 
dianapolis was  adopted  and  applied 
to  all  cities  of  the  first  to  the  fifth 
class.  Indianapolis  is  and  will  long 
remain  the  only  city  of  the  first  class, 
and  her  charter  comes  nearer  to  em- 
bodying the  federal  plan  than  any 
other  city  in  the  country;  and  Indiana 
is  the  foremost  state  in  giving  this 
plan  to  all  cities  and  towns  in  the 
state.  In  my  opinion  this  plan  is  the 
only  proper  one,  concentrating  as  it 
does  great  power  and  responsibility  in 
the  mayor,  and  keeping  the  executive, 
legislative  and  judicial  branches  inde- 
])endent  of  each  other. 

Under  this  system  the  most  impor- 
tant branch  of  the  city  government  is 
the   executive.     The   mayor   is   in   al- 


most absolute  control,  and  on  him  is 
thrown  almost  all  the  responsibility. 
Aside  from  the  council,  there  are  only 
three  officers  elected  by  the  people: 
the  mayor,  the  clerk  and  the  police 
judge,  all  for  four  years.  The  mayor 
appoints  all  other  important  officers, 
including  four  boards,  and  does  not 
have  to  submit  his  appointments  to 
the  councils.  He  appoints  the  three 
members  of  the  Board  of  Public  Works 
(only  two  being  of  the  same  political 
party),  the  two  members  of  the  Board 
of  Public  Safety,  Board  of  Health 
(two).  Park  Commission  (four);  he 
also  appoints  the  Controller,  Corpora- 
tion Counsel  (City  Attorney),  and  the 
City  Engineer.  His  boards  appoint 
(usually  with  his  knowledge  and  con- 
sent)   their  own   subordinates. 

The  judicial  department  is  entirely 
independent  of  the  mayor. 

So  also  is  the  legislative  depart- 
ment, though  not  so  distinctly,  for 
there  are  some  connections  between 
the  council,  mayor,  and,  for  instance, 
the  Board  of  Public  Works,  which 
have  concurrent  power  in  granting 
franchises  to  and  entering  into  con- 
tracts with  public  utilities  corpora- 
tions. 

Also  the  council  may  act  concur- 
rently with  a  board,  as  where  the 
Board  of  Public  Works  begins  im- 
provements against  which  affected 
property  owners  file  a  protest,  the 
council  by  a  two-thirds  vote  may  in- 
tervene,     override     the     protest     and 


♦From  an  address  before  the  Los  Angeles  City  Club. 
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cause   Iho   iinprovonient   to   proceed. 

In  general,  however,  the  executive, 
h'gislative  and  judicial  branches  are 
independent. 

The  council  has  as  its  chief  func- 
tion the  levy  of  taxes  and  approjiria- 
tion  of  funds.  Last  winter  a  radical 
change  was  made  in  the  council.  Pre- 
viously it  had  twenty-one  nienil)ers — 
one  from  each  ward  and  six  at  large. 
Since  the  change  it  has  but  nine  mem- 
bers. 

The  process  of  nomination  is  pe- 
culiar and  includes  the  nomination  by 
each  political  party  at  the  primaries 
(which  are  party  primaries,  pure  and 
simple)  of  a  candidate  for  councilman 
for  each  of  the  city's  six  "districts." 
But  all  the  voters  throughout  the  city 
vote  for  nine  men.  This  means  that 
there  are  six  Democratic  nominees, 
six  Republicans,  and  so  on;  six  nomi- 
nees for  each  party;  one  from  each 
district,  but  all  are  candidates-at- 
large.  Now  when  a  Republican  (for 
instance)  has  voted  for  the  six  Repub- 
lican nominees  (as  the  average  parti- 
san voters  would  do)  there  are  three 
more  candidates  to  vote  for.  So  he 
selects,  from  another  party,  or  other 
parties,  the  seventh,  eighth  and  ninth 
of  his  choice. 

You  can  readily  see  two  unusual 
features  of  the  council  elected  under 
this  law.  One  is  that  it  is  possible 
for  some  district  to  be  left  without  a 
representative — possibly,  but  not  prob- 
ably; and  even  if  it  turned  out  so, 
the  at-large  feature  would  prevent  any 
unfairness.  The  other  feature  is  that 
the  council  cannot  by  any  chance  be 
composed  exclusively  of  members  of 
a  single  political  party;  there  are 
bound  to  be  at  least  three  of  the 
party  not  in  power  in  the  city,  and 
possibly  more  than  three.  This  is  the 
chief  novel  feature  of  the  council. 

Now  as  to  the  mayor.  People  are 
likely  to  say  that  he  has  too  much 
power  and  too  much  responsibility.  It 
is  likely  to  seem  so  to  the  mayor,  too. 
I,  for  one,  felt  the  responsibility  very 
seriously,  under  the  charter  of  1891. 
The  mayor  is  not  only  responsible  for 
the  acts  of  the  four  boards  before 
mentioned,  but  for  all  the  appointees 
of  those  boards.  It  is  not  a  plan  uni- 
versally approved,  but  I  believe  it  to 
be  the  only  correct  one  in  this  age  of 
great  public  works. 

It  means  that  when  a  man  is  elect- 
ed mayor,  all  he  has  to  do  to  keep 
out  of  trouble  and  be  successful  is  to 
ai)point  honest  and  capable  men  on 
his  boards.  If  perchance  anything  goes 
wrong  in  spite  of  all  his  care,  it  is 
the  easiest  thing  in  the  world  for  the 


mayor  to  obtain  the  public's  pardon 
by  discharging  the  man  or  men  who 
have  failed.  I  was  one  of  those 
obliged  to  do  that;  I  retiuesled  the 
resignation  of  a  board  and  ai)i)ointed 
another  board  in  its  place.  That  the 
mayor  has  absolute  i)ower  to  remove, 
is  the  strong  point  of  the  federal  sys- 
tem and  the  success  of  the  plan.  It 
sounds  dangerous,  but  it  is  the  reverse 
and  is  a  good  plan  for  a  progressive 
city. 

As  to  public  improvements  con- 
ducted by  the  Board  of  Public  Works. 
The  charier  of  190.5  provides  that 
where  a  street  (for  instance)  is  to  be 
improved,  and  an  assessment  district 
therefor  is  established,  if  anyone  is 
dissatisfied  with  his  assessment  he 
has  a  right  to  apeal  from  the  levy  to 
the  court.  That  is,  he  could  file  a 
complaint  against  the  city.  The  court 
would  immediately  appoint  three  ap- 
praisers, who  within  three  days  would 
report  to  the  court  the  amount  of 
benefit  which  would  result  to  the  plain- 
tiff. If  the  appraisement  fell  10  per 
cent,  or  more  below  that  of  the  Board 
of  Public  Works,  the  court  would 
award  to  the  plaintiff  a  reduction  of 
his  assessment  and  the  city  would 
have  to  pay  the  difference  between 
the  original  assessment  and  the  one 
fixed  by  the  court.  This  law  was  up- 
held by  the  supreme  court.  Under  it 
a  case  is  tried  as  any  other  issue  is 
tried,  the  court  deciding  on  the  evi- 
dence. 

But  there  is  very  little  tedious  liti- 
gation arising  out  of  improvements  by 
the  Board  of  Public  Works.  The  pro- 
ceedings of  the  board  are,  further- 
more, the  most  expeditious  imagin- 
able, and  one  feature  is  especially 
commendable.  The  board  can  start, 
carry  through  and  finish  an  improve- 
ment all  within  two  months,  notwith- 
standing any  opposition  of  property 
owners.  The  work  goes  on  in  spite 
of  protests,  and  the  protest  also  may 
go  on  (by  suit  brought  in  court  as 
already  described)  at  the  same  time. 
The  protesting  property  owners  are 
awarded  damages  (if  really  damaged 
or  excessively  assessed)  but  they  can 
not  tie  up  the  improvement  proceed- 
ings. 

Ater  a  careful  study  of  the  federal 
system  of  municipal  government,  I 
have  tried  to  sketch  for  you,  I  made 
up  my  mind  a  few  weeks  ago  that  an- 
other improvement  can  be  made  in  it 
— at  least  as  applied  to  Indianapolis 
and  the  county  of  Marion.  I  com- 
mend the  improyement  to  you  here 
also  in  case  you  ever  wish  to  discuss 
a  city-and-county  government. 
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Indianapolis  covers  more  than  a 
township;  it  covers  and  contains  about 
nine-tenths  of  the  county's  population, 
and  more  than  nine-tenths  of  the  as- 
sessed valuation.  Therefore  I  think 
there  is  no  sense  in  continuing  two 
separate  governments. 

The  federal  system  can  be  applied 
to  both  the  city  and  county  just  as 
well  under  one  set  of  officers  as  un- 
der two.  The  two  together  can  be 
better  conducted  by  even  a  smaller 
number  of  officials  than  the  city  alone 


has  today — better  and  much  more 
economically.  I  know  it  can  be  done 
in  Indianapolis  and  Marion  county. 
I  believe  it  can  be  done  here. 

There  is  no  provision  in  Indianapo- 
lis for  the  initiative,  referendum  or 
recall,  though  they  were  discussed 
and  strongly  urged.  The  only  provi- 
sion in  the  charter  for  removing  an 
official  is  by  impeachment — a  harder 
system  to  make  effective  than  yours 
here.  The  recall  would  work  well  with 
the  federal  system. 


SOME  EXPERIMENTS  ON  THE  DURABILITY  OF  CEMENT 

DRAIN  TILE.* 

By  Prof.  W.  H.  Day,  Agricultural  College,  Guelph,  Ont. 


01 INCE  the  Ontario  Agricultural 
^^  College  began  college  extension 
^^  work  on  the  subject  of  farm 
drainage  some  five  years  ago  there 
have  been  numerous  inquiries  for  in- 
formation on  the  subject  of  cement 
tile.  People  usually  wanted  to  know 
two  things:  first,  whether  the  cement 
tile  could  be  made  cheaper  than  the 
clay  tile,  and  second,  whether  they 
would  be  durable.  When  these  in- 
quiries first  began  to  come  in  there 
were  not,  so  far  as  I  am  aware,  any 
extensive  or  conclusive  data  as  to  the 
durability  of  cement  drain  tile,  nor 
was  there  any  grave  question  about 
their  durability.  There  was  a  general 
impression,  however,  that  they  should 
prove  durable,  judging  from  the  mani- 
fold conditions  in  which  concrete  had 
proven  its  usefulness. 

In  the  latter  part  of  the  year  we 
learned  of  the  controversy  over  the 
durability  of  the  cement  drain  tile, 
and  we  must  confess  that  the  idea  of 
cement  being  soluble  was  a  new  one 
to  us.  After  reading  the  attack  on  ce- 
ment and  the  answer  to  it  we  coun- 
selled our  farmers  to  go  slowly  in  the 
adoption  of  cement  tile,  believing  that 
the  uncertainty  in  our  own  minds  at 
least  about  their  durability  was  suffi- 
cient to  warrant  such  action.  At  the 
same  time,  however,  we  decided  to 
conduct  some  tests  in  order  to  learn 
for  ourselves  something  about  the 
solubility  of  cement,  and  to  deduce 
fi'om  the  information  thus  obtained 
some  Idea  of  the  ])robable  durability 
of  cement  tile.  Those  experiments 
were  begun  in  February,  1909,  and 
have  been  continued  until  the  present 
time.  Resides  the  poi-nts  already  men- 
tioned, the  porosity  of  cement  tile  re- 


ceived  some  attention  during  our  ex- 
periments. 

Experiment  I. — Sample,  a  piece  of 
tile  weighing  43.256  grams,  after  be- 
ing dried  to  constant  weight  at  215 
degrees  F.  This  tile  was  made  by  the 
"dry  process"  in  April,  1908,  in  pro- 
portions 6  of  sand  to  1  of  cement.  For 
a  few  days  after  being  made  it  was 
watered  daily,  and  then  it  was  sub- 
merged in  water  for  a  period  of  six 
weeks,  after  which  it  was  removed 
and  transferred  to  a  storage  cellar, 
where  it  remained  until  solubility  ex- 
periments began.  Tile  quite  porous. 
After  the  small  piece  had  been  dried 
to  constant  weight  it  was  placed  in 
distilled  water  for  four  days,  then 
removed,  dried,  weighed,  and  again 
placed  in  fresh  distilled  water.  As 
convenience  allowed  it  was  dried, 
again  weighed,  and  once  more  placed 
in  fresh  distilled  water.  This  was  re- 
peated 16  times,  the  total  period  of 
solution  being  148  days  and  the  total 
loss  in  that  time  was  0.113  grams.  The 
total  cement  in  the  sample  was  7.174 
grams,,  hence  at  this  rate  the  cement 
would  all  dissolve  in  27.7  years.  The 
experiment  was  next  performed  with 
water  from  the  artesian  wells  at  the 
college.  This  water  is  high  in  total 
solids,  about  460  to  480  parts  per  mil- 
lion, made  up  chiefly  of  bicarbonate  of 
calcium,  bicarbonate  of  magnesium, 
or  the  compound  bicarbonate  of  cal- 
cium and  magnesium.  There  is  also 
a  small  amount  of  chlorine  in  it.  The 
sample  wag  tested  five  times  in  this 
water,  the  total  period  of  solution  be- 
ing 47  days  and  the  total  loss  in 
weight  .090  grams.  At  this  rate  it 
would  take  only  10  years  to  dissolve 
all  the  cement  in  the  sample. 


*A  paper  before  the  Canadian  Cement  and  Concrete  Association. 
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Experiiiunt  y/.-Sauiple,  a  pii'ci'  of 
tile,  jjroportion  (J  to  1,  made  on  Lon- 
don two-i)iece  niachini'  May,  1908, 
watort'd  daily  for  a  wi-i'k  after  mak- 
ing, stored  in  cellar  till  November. 
19o;>,  mixed  much  wetter  than  sample 
used  in  experiment  1.  so  wet.  indeed, 
that  the  molds  would  not  clean  well. 
Dry  weight  13.2 1:{  grams.  The  treat- 
ment was  the  same  as  in  exi)erinient 
I,  only  the  number  of  tests  in  distilled 
water  numbered  S  instead  of  1(1,  the 
total  period  in  the  water  being  73 
days.  During  the  period  the  sample 
lost  .02.5  grams,  at  which  rate  it 
would  take  57.4  years  to  dissolve  all 
the  cement  in  it.  When  put  in  the 
well  water  the  loss  in  47  days  was 
.090  grams,  which  rate  would  use  up 
all  the  cement  in  10.3  years. 

Kx  peri  III  cut  III. — Sample,  a  piece  of 
wet  mixed  tile,  made  the  same  time 
as  No.  2  and  watered  and  stored  in 
the  same  way.  Dry  weight  36.2795 
grams.  Treatment,  distilled  water  for 
73  days,  well  water  for  47  days.  This 
sarajile  lost  only  slightly  in  distilled 
water  and  gained  .0333  grams  in  well 
water.  At  this  rate  it  would  last  for- 
ever. 

Experiment  IV. — Sample,  a  piece  of 
tile,  proportions  4  of  sand  to  1  of  ce- 
ment, made  by  Mr.  (Iporge  Holden,  of 
St.  Marys,  on  the  London  Automatic 
cement  tile  machine.  Watered  daily 
for  a  week  after  being  made,  and  then 
stored  in  our  laboratory  until  October, 
1909.  Dry  weight  20.4792  grams. 
Treatment,  same  as  II  and  III.  Loss 
in  distilled  water  in  73  days=.0387 
grams.  At  this  rate  the  sample  would 
last  26.5  years. 

Experiment  Y. — Sample,  a  piece  of. 
tile,  proportions  4  of  sand  to  1  of  ce- 
ment, made  by  same  maker  as  No.  II. 
cured  and  stored  in  the  same  way. 
Dry  weight  35.781  grams.  Treatment, 
same  as  others.  In  73  days  in  distilled 
water  the  loss  was  .0175  grams,  at 
which  rate  the  sample  would  last 
102.2  years.  In  47  days  in  well  water 
the  sample  gained  .0165  grams  in 
weight,  and  thus  would  never  disin- 
tegrate. 

Experiment  YI. — Sample,  a  piece  of 
clay  tile,  about  average  quality,  pos- 
sibly burned  a  little  slack.  Dry 
weight  36.660  grams.  Treatment  in 
distilled  water  48  days,  weighed  5 
times,  in  well  water  47  days,  weighed 
5  times.  Loss  in  distilled  water  1.159 
grams,  at  which  rate  the  sample  would 
last  only  9.1  years.  Loss  in  well  water 
.081  grams,  at  which  rate  the  sample 
would  last  58. 3  years. 

In  estimating  the  time  that  sami)le 
would   last   it  has  been  assumed   that 


they  would  be  subject  to  solution  365 
days  in  the  year  and  that  the  rate  of 
solution  would  be  uniform.  The  first 
of  these  conditions  certainly  would  not 
hold  in  practice.  During  a  large  por- 
tion of  the  year,  i)Ossibly  half,  tiles  are 
dry  and  not  subject  to  solution,  and 
consequently  would  last  twice  as  long 
as  the  periods  meiiliom-d.  provided 
the  rate  of  solution  during  the  other 
half  of  the  year  was  constant. 

We  had  hoi)ed  to  establish  some- 
thing definite  as  to  the  rate  of  solu- 
tion, but  We  have  failed  to  do  so  yet. 
The  rate  of  solution  seems  to  fluctu- 
ate with  some  factor  other  than  time, 
probably  tem])erature.  .lust  when  our 
curve  for  rate  of  solution  would  reach 
a  constant  for  two  or  three  readings, 
this  variation  would  occur  and  pre- 
vent conclusions.  In  all  samples  the 
rate  of  solution  in  dLstilled  water  ap- 
peared to  fall  off,  slowly  in  most 
cases,  but  very  rapidly  in  a  few,  es- 
pecially in  the  case  of  the  clay  tile. 
When  placed  in  the  well  water  the 
samples  all  behaved  irregularly  at 
first,  giving  either  large  losses  or  else 
large  gains,  and  these  losses  or  gains 
fell  off  rapidly. 

Three  other  experiments  were  per- 
formed which  probably  come  nearer 
natural  conditions  than  the  previous 
experiments  do.  Three  half  tiles  were 
placed  in  water  on  May  6,  1909,  where 
they  have  been  ever  since.  At  the  end 
of  six  months  they  were  dried, 
weighed,  replaced  in  the  water.  Then 
last  week  they  were  dried  and  weighed 
again.     The  results  are  as  follows: 

Experiment  YII. — Sample,  a  half 
tile,  proportion  6  to  1,  made  on  Lon- 
don two-piece  machine,  dry  process. 
May,  1908,  watered  for  a  week,  stored 
in  cellar.  Dry  weight  1797.5  grams. 
Treatment,  in  running  well  water  for 
1014  months,  weighed  at  6  months  and 
at  10 V2  months.  Result,  tile  gained  in 
weight  each  time.  Total  gain  3.4 
grams. 

Experiment  YII  I. — Sample,  same  as 
in  7.  Dry  weight  1910.25  grams. 
Treatment,  same  as  7.  No  change  in 
weight  in  first  6  months,  a  gain  of 
4.05  grams  in  next  4^-2   months. 

Thus  these  two  samjdes  would  never 
disintegrate  at  this  rate. 

Experiment  IX. — Sample,  a  half  tile, 
proportions  6  to  1,  made  on  London 
two-piece  machine,  made  very  wet,  so 
much  so.  indeed,  that  tile  would  not 
hold  shape,  and  molds  would  not 
clean.  Allowed  to  dry.  getting  a  few- 
showers  of  rain,  and  then  stored  in 
cellar.  Dry  weight  2001.0  grams. 
Treatment,  same  as  in  7  and  8.  Tile 
lost  1.90  grams  first  6  months  and  2.7 
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grams  next  4I/2  months.  At  this  rate 
the  sample  would  last  6.3.4  years. 

It  is  worthy  of  note  with  regard  to 
these  three  samples  that  those  made 
by  the  dry  process,  and  therefore  very 
porous,  were  the  ones  to  gain  in 
weight,  while  that  made  by  the  wet 
was  the  one  to  lose. 

The  behavior  of  these  three  large 
samples  contrasts  so  strangely  with 
that  of  the  small  samples  as  to  indi- 
cate that  experiments  with  small 
pieces  are  apt  to  be  very  far  from  ac- 
tual conditions.  For  instance,  the  rate 
of  solution  for  the  piece  of  clay  tile 
would  indicate  that  that  sample  would 
all  dissolve  in  less  than  two  genera- 
tions. And  in  much  less  time  than 
that  the  tile  would  be  so  weak  as  to 
give  way  under  soil  conditions.  Ex- 
perience has  shown  that  such  does 
not  occur,  and  hence  we  must  con- 
clude that  the  conditions  are  so  arti- 
ficial that  it  is  not  safe  to  base  argu- 
ments as  to  durability  upon  such  tests. 
It  is  even  doubtful  whether  the  large 


tile  in  running  well  water  is  very  close 
to  natural  conditions.  In  the  soil 
there  will  be  much  very  fine  sediment 
in  the  form  of  clay  and  colloid  par- 
ticles to  lodge  in  the  pores  and  pre- 
vent solution.  The  process  of  accre- 
tion shown  in  two  out  of  three  of  these 
large  samples  would  doubtless  be 
much  more  rapid  in  the  soil.  Another 
reason  for  the  slower  solution  in  the 
large  samples  was  the  cooler  tempera- 
ture maintained  by  the  constant  intro- 
duction of  cold  water.  Basing  our 
conclusions  on  these  larger  samples 
we  are  not  able  to  see  any  danger  of 
the  cement  tile  crumbling. 

Porosity. — With  regard  to  the  poros- 
ity we  find  that  it  varies  with  the 
proportions  of  cement,  with  kind  of 
sand  used,  and  also  with  the  method 
of  making.  The  more  cement  used, 
the  finer  the  sand,  or  the  wetter  the 
mix,  the  less  porous  the  tile.  But 
even  the  most  compact  ones  tested 
were  much  more  porous  than  clay  tile. 


RELATIVE  EFFICIENCY  OF  DAY  LABOR  AND  CONTRACT 
SYSTEMS  OF  DOING  MUNICIPAL  WORK.* 

By  Charles  E.  Gow,  Boston,  3Iass. 


IN  the  first  place,  the  rate  of  wages 
paid  for  foremen  and  superintend- 
s  in  municipal  and  most  govern- 
ment work,  is  as  a  rule,  I  think, 
less  than  is  paid  by  the  large  contract- 
ing concerns  doing  the  same  work  on 
the  same  scale,  and  that  would  mean, 
of  course,  that  a  much  less  efficient: 
class  of  foremen  would  be  carried  by 
the  cities  than  by  the  contractors.  We 
have  found  from  experience  that  some 
foremen  are  cheap  at  $10  a  day,  while 
others  who  might  be  willing  to  work 
at  from  .$2..50  to  p.  a  day,  would  be 
very  expensive.  As  an  illustration,  I 
once  worked  as  superintendent  of  a 
large  contracting  concern  in  New 
York.  They  had  previously  done  rail- 
road work,  and  they  were  engaged  at 
the  time  on  the  construction  of  one 
of  the  large  subway  sections  there, 
and  brought  on  a  lot  of  these  foremen 
to  handle  that  work.  And  the  first 
criticism  I  made  after  looking  over 
the  work  was  that  they  did  not  have  a 
sufficient  number  of  competent  and 
exi)erienced  foremen.  I  was  told  to 
hire  any  foremen  I  knew  who  were 
suitable  for  the  work,  but  when  I  men- 


tioned the  fact  that  we  should  prob- 
ably have  to  pay  $150  a  month  for  such 
foremen  as  I  had  in  mind,  the  presi- 
dent of  the  company  threw  up  his 
hands.  After  considerable  argument 
he  finally  agreed  to  allow  me  to  en- 
gage two  such  men  as  I  wanted  at 
that  salary.  The  first  of  these  men 
who  happened  to  appear  on  the  work 
was  put  in  the  place  of  a  $3  man.  And 
his  first  act  was  to  discharge  six  men 
out  of  the  gang,  and  in  his  first  day's 
work  the  result  was  an  increase  in 
output  of  25  per  cent.  And  this  in- 
crease in  output,  as  I  remember  it, 
represented  a  value  of  something  like 
$35  to  the  contractor.  That  would 
illustrate  in  a  way  what  I  mean  when 
I  say  that  the  high-priced  foreman  is 
oftentimes    cheap   in   the   end. 

The  cities,  of  course,  establish  a 
fixed  rate  for  their  foremen  as  a  rule. 
There  is  no  promotion  by  merit,  and 
there  are  seldom  any  questions  asked 
as  to  the  ability  of  the  foreman,  pro- 
vided he  comes  with  the  proper  cre- 
dentials from  the  civil  service  or  other 
department.  Of  course,  the  average 
laborer  will  do  no  more  work  than  he 
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is  rc(iuiit'd  to  do,  whether  he  is  work- 
ing for  the  city  or  for  a  contractor. 
And  unless  he  has  competent  super- 
vision the  results  cannot  be  expected 
from  him.  The  i)0litical  aspect  of  city 
labor  was  pretty  clearly  dealt  with  by 
Mr.  Eddy.  Of  course,  its  demoraliz- 
ing effect  is  unquestioned.  It  was  in 
order  to  correct  the  evils  of  political 
control  that  the  civil  service  system 
was  inaugurated,  and  yet  to  my  mind 
that  is  even  a  greater  evil  as  regards 
labor  in  efficiency  than  political  con- 
trol. When,  some  years  ago,  I  was 
acting  as  superintendent  for  the  Bos- 
ton Transit  Commission,  in  charge  of 
their  contract  labor,  we  had  some  six 
hundred  men  employed.  That  was  on 
the  original  subway,  doing  some  spe- 
cial work  where  it  was  adjacent  to 
buildings,  or  in  localities  where  it  was 
feared  the  contractors  might  lead  the 
conmiission  into  difficulties.  We  were 
obliged  under  the  law  to  procure  all 
the  labor  from  the  civil  service  list. 
And  the  most  difficult  feature  of  the 
whole  undertaking  was  to  secure  a 
gang  of  men  that  we  could  do  any- 
thing with  at  all.  The  trouble  seems 
to  come  in  this  way.  The  good  men, 
the  efficient  men,  are  seldom  out  of 
work  for  any  great  length-  of  time. 
The  value  of  their  services  is  well  rec- 
ognized by  contractors,  and  as  soon  as 
they  finish  up  one  job  they  secure  oth- 
er work,  if  there  is  work  being  done. 
Consequently  they  don't  take  the 
trouble  to  register  with  the  civil  serv- 
ice commission  and  wait  their  turn  be- 
fore they  are  certified  for  employment. 
The  majority  of  the  men  who  do  reg- 
ister with  the  civil  service  commis- 
sion are  men  who  can't  find  employ- 
ment in  any  other  way  and  simply 
look  upon  the  city  as  a  good  asylum 
from  which  to  obtain  an  easy  living. 
The  result,  as  we  found  it,  was  that  if 
we  wanted  25  men  to  start  a  piece  of 
work,  we  would  make  requisition  for 
100,  and  out  of  that  100  probably  50 
would  appear  with  high  standing  col- 
lars and  patent  leather  shoes,  and 
some  of  them  on  crutches  or  other- 
wise disabled.  And  we  would  be  ex- 
pected to  select  from  that  crowd  a 
gang  of  men  to  go  down  25  or  30  feet 
below  the  surface  of  the  ground  to 
brace  trenches  and  excavate  in  wet 
and  difficult  ground.  I  can  readily  un- 
derstand where  the  city  departments 
may  be  seriously  handicapped  on  that 
account  and  where  a  really  conscien- 
tious official  would  have  serious  diffi- 
culty in  obtaining  a  gang  of  men  that 
would  be  suitable  for  his  needs. 

The  next  evil  that  suggests  itself  is 
the  influence  of  labor  unions.    The  la- 


bor vote,  of  course,  is  of  such  con- 
sequence that  it  can't  be  ignored  by 
political  ofliceholders  if  they  expect 
to  continue  in  office.  And  the  result 
is  that  labor  councils  have  been  al- 
lowed wide  latitude  in  dictating  the 
details  of  labor  administration.  It  is 
one  of  the  avowed  i)rlnciples  of  the 
labor  unions  at  the  present  time  to  so 
^-egulate  the  output  of  men  as  to  make 
l)Ositions  for  the  largest  number  of 
men  possible.  And  they  consider  it 
perfectly  legitimate  to  so  cut  down  the 
output  of  one  man  as  to  make  room 
for  a  second  one  doing  the  same  work. 
Of  course  where  this  is  allowed  to 
prevail,  as  I  believe  it  is  largely  in 
the  city  employ,  it  can't  be  expected 
that  efficient  service  can  be  main- 
tained. 

Then  there  is  the  question  of  dis- 
charging men  in  the  city  emi)loy.  Now 
that  they  are  under  the  protection  of 
the  civil  service,  it  has  become  a  mat- 
ter of  considerable  difficulty  for  a 
foreman  to  get  rid  of  an  inefficient 
man.  And  I  can  readily  see  where  all 
these  things  combined  can  tend  to 
raise  the  price,  as  Mr.  Eddy  has  shown. 
The  matter  of  employing  citizen  labor 
is  very  fine  in  sentiment,  but  it  hardly 
makes  for  economy.  The  contractors 
found  long  ago  that  the  available  sup- 
ply of  English-speaking  labor  was 
practically  exhausted,  that  is,  the 
supply  of  competent  labor.  And  they 
were  obliged  to  turn  to  foreign  labor, 
not  so  much  as  a  matter  of  economy, 
as  a  matter  of  necessity.  My  own  ex- 
perience is  that  we  pay  practically 
the  same  rates  of  wages  to  the  com- 
petent foreigners  that  we  do  to  equally 
competent  Irishmen  or  Americans. 
And  while  we  would  much  prefer  to 
have  the  English-speaking  man  to  the 
foreigner,  we  find  it  impossible  to  ob- 
tain a  sufficient  number  of  competent 
men.  And,  as  a  matter  of  fact,  the 
Italian  labor  at  the  present  time  is  be- 
coming scarce.  The  better  class  of 
Italian  laborers  today  can  command 
and  receive  $2  a  day,  when  business  is 
good,  for  common  labor.  We  pay 
some  of  them  who  are  skilled  a  little 
beyond  the  average  as  high  as  $3  a 
day.  We  pay  a  minimum  wage  in  our 
company  of  17^/^  cents  an  hour,  and 
an  average  for  common  labor  of  prob- 
ably about  $2.10,  which  is  not  a  serious 
handicap  to  day  labor  as  a  matter  of 
competition. 

I  am  inclined  to  take  issue  with  Mr. 
Eddy  as  to  the  possibility  of  day  work 
being  done  better  than  contract  work. 
My  experience  and  observation  lead 
me  to  a  different  conclusion.  I  have 
noticed    that    where    day    labor    is    in 
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vogue,  as  a  rule  there  is  no  inspection, 
and  where  there  is  any  conscientious 
endeavor  to  do  the  work  cheaply,  it  is 
carried  to  the  same  extreme  that  a 
contractor  is  apt  to  carry  his  work 
in  doing  it  cheaply.  I  have  in  mind 
an  instance  I  noticed  a  few  years  ago 
in  one  of  the  cities  nearby  where  bids 
were  asked  for  the  construction  of  a 
covered  waterway,  a  brook  channel, 
I  think  it  was.  And  for  some  reason 
all  the  bids  were  rejected  and  the  work 
was  done  by  day  labor.  In  that  case 
there  was  an  inspector  on  the  work 
who  appeared  to  me  to  be  a  little  more 
ambitious  to  hustle  the  work  along 
and  to  do  it  cheaply  than  even  the 
foreman  himself.  Most  of  his  energies 
were  given  to  pushing  the  work.  On 
that  particular  piece  of  work  there 
was  a  concrete  arch,  very  flat,  as  I 
remember  it,  and  not  more  than  12 
inches  in  thickness.  And  at  the  time 
I  noticed  the  work  they  were  con- 
creting this  arch  and  imbedding  in  it 
field  stone  as  thick  as  they  could  get 
them  and  still  have  them  come  within 
the  limits  of  the  sections.  Now,  so 
far  as  I  know,  no  serious  trouble  has 
occurred  from  that  type  of  construc- 
tion, but  I  rather  imagine  that  if  a 
contractor  suggested  that  to  an  in- 
spector or  an  engineer  he  would  be 
told  a  few  things.  There  are  several 
other  cases  I  have  in  mind  where 
contracts  have  been  called  off  and 
bids  rejected  and  the  work  subse- 
quently done  by  day  labor  and  the  en- 
gineers or  inspectors,  having  the  con- 
tract price  which  they  must  not  ex- 
ceed, have  stretched  their  consciences 
materially  to  keep  within  the  limits 
under  the  disadvantageous  conditions 
they  were  put  to  by  the  labor  situation 
and  expense. 

As  a  general  thing,  in  letting  con- 
tracts, the  disadvantages  that  Mr. 
Eddy  referred  to,  and  which  I  admit 
are  considerable,  could  largely  be 
overcome  if  the  engineers  would  show 
a  little  more  courage  oftentimes  in 
rejecting  low  bids  and  the  bids  of  in- 


competent parties,  and  insist,  as  far 
as  they  are  able  to  do  so,  on  award- 
ing the  work  to  competent  parties  at 
what  would  be  a  fair  and  living  price. 
We  all  of  us  make  mistakes  in  our 
bids.  We  often  overlook  important 
items.  You  understand,  of  course,  that 
the  working  engineer  has  had  months, 
perhaps,  to  think  over  the  problem 
and  to  think  over  the  obstacles  and 
the  difficulties  to  be  encountered, 
while  the  contractor  is  obliged  to  form 
his  judgment  in  a  few  days,  and  often- 
times the  best  of  contractors  make  se- 
rious mistakes  in  estimating  the  work, 
and  consequently  bid  ridicuously  low. 
Of  course,  there  is  a  certain  spirit 
among  contractors  as  well  as  other 
business  men  that  makes  them  feel 
like  standing  up  and  taking  their 
medicine  under  such  circumstances. 
And  oftentimes  they  would  appreciate 
a  suggestion  from  the  engineer  that 
he  would  like  to  have  them  retire  un- 
der the  circumstances  and  allow  him 
to  award  the  contract  to  a  higher  bid- 
der. It  is  not  impossible  to  find  out 
by  a  proper  investigation  just  what 
the  ability  of  the  contractor  is  and 
whether  the  work  in  question  is  be- 
yond the  limit  of  his  ability.  It  seems 
to  me  that  it  would  be  perfectly  prop- 
er, and  should  almost  be  deemed  nec- 
essary under  the  circumstances  I  have 
outlined,  to  advise  the  awarding  of  the 
bid  to  some  other  contractor.  And  if 
this  were  done  in  all  cases  I  think 
that  the  difficulties  that  arise  out  of 
contract  work  in  some  cases  could  be 
largely  overcome. 

The  question  of  day-labor  versus 
contract  work  will  probably  never  be 
entirely  settled.  It  is  probably  gen- 
erally admitted  that  day-work  must 
cost  more  than  contract  work.  But 
there  is  a  question  whether  or  not, 
in  a  certain  measure,  the  public  does 
not  wish  to  accept  the  conditions  as  a 
concession  to  policy  and  sentiment, 
provided  the  difference  is  not  exces- 
sive. 


VALUATION  OF  WATER  WORKS  SYSTEM  OF 

RICHMOND,   IND.* 

By  Howard  A.  Dill,  Engineer  and  Svj)Prin(endenf. 


IN  presenting  the  subject  covered 
by  this  paper,  it  is  necessary  to 
give  a  brief  history  of  the  Rich- 
mond plant.  This  company  was  incor- 
porated in  1883,  with  a  capital  stock 
of      $250,000.00.    'A      franchise      was 


granted  by  the  city,  and  a  contract 
made  for  seven  years  covering  hydrant 
rental.  The  plant  was  put  in  opera- 
tion in  188.5  and  carried  a  bonded  in- 
debtedness of  $200,000.00.  On  Sept. 
21,  1892,  a  new  contract  was  made  for 
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twenty  years.  TIk^  jilaiit  in  1S85  coiu- 
prised  a  brick  pumping  station,  two 
and  one-half  miles  from  the  center  of 
the  city,  containing  a  four-million  Hol- 
ly pump,  two  8i>  hoise-i)ower  boilers 
and  necessary  piping;  a  ten-million- 
gallon  reservoir  with  bouldered  inner 
sloi)es,  located  one  mile  beyond  the 
pumping  station;  a  twenty-inch  main 
connecting  the  reservoir  and  pumping 
station;  an  infiltration  gallery  300  feet 
in  length;  a  twenty-inch  main  to  the 
city,  and  a  distribution  system  with 
twenty  miles  of  mains  from  six  to  six- 
teen inches  in  diameter,  170  Mathews 
hydrants  with  six-inch  branches  and 
about  eighty  valves.  Since  the  Instal- 
lation of  the  system  in  1885,  three  ad- 
ditional galleries  have  been  built,  ag- 
gregating 1,22.")  feet  in  length,  and  a 
sixteen-inch  cast  iron  siphon  line  three 
miles  in  length  conveys  water  to  the 
pumping  station  from  a  large  dug  well. 
Another  Holly  pump  of  six  million  gal- 
lons capacity  was  installed  in  1894  and 
two  boilers  added.  The  reservoir  has 
had  the  bottom  and  inner  slopes  ce- 
mented, and  the  distribution  system 
has  been  gradually  extended.  All 
parts  of  the  plant  have  been  kept  in 
good  condition,  and  Mr.  Dabney  H. 
Maury,  who  was  recently  engaged  by 
the  city,  reported  that  "the  plant  as 
it  now  stands  is  in  almost  every  re- 
spect above  the  average  for  cities  the 
size  of  Richmond."  Its  present  length 
of  mains  is  37.34  miles  of  cast  iron 
pipe  from  3  to  20  Inches,  and  three 
miles  of  wrought  iron  pipe  from  %  to 
3  inches  diameter.  This  does  not  in- 
clude 4,713  feet  of  20-inch  pipe  from 
pumping  station  to  reservoir.  On  July 
1.  1909,  there  were  312  Mathews  hy- 
drants, 2,360  meters,  4,281  service  at- 
tachments in  use,  23  fire  lines  and  112 
free  services  for  supplying  water  to 
school  buildings,  hose  houses,  drink- 
ing fountains,  flush  tanks,  etc.  The 
consumption  for  the  year,  same  date, 
was  778.000,000  gallons,  of  which  351,- 
000,000  gallons  were  metered.  The  es- 
timated free  water  was  60,000  gallons 
for  the  year. 

In  March.  1908,  a  fire  occurred  in  a 
downtown  business  block,  originating 
in  a  large  stock  of  paint,  and  after 
several  hours'  work,  was  gotten  under 
control  with  a  loss  of  $60,000.00.  Thir- 
teen streams  were  used  under  direct 
pressure.  As  a  result  of  this  fire,  the 
Commercial  Club  took  up  the  matter 
of  additional  fire  protection,  covering 
a  second  main,  another  pumping  en- 
gine, an  additional  hose  company,  more 
fire  apparatus  and  a  building  code, 
following  very  closely  the  require- 
ments   of    the    State    Fire    Inspection 


bureau's  conditions,  by  which  Rich- 
mond could  bo  placed  in  Class  2. 

A  conference  was  arranged  between 
the  Hoard  of  Public  Works  and  the 
company,  and  a  i)roposition  was  made 
by  the  latter  to  cover  above  rerpiire- 
ments,  provided  a  new  contract  was 
entered  into,  the  rates  therein  to  be 
practically  as  heretofore.  Tht;  Board 
of  Works  considered  the  i)roposition 
unsatisfactory,  and  decided  to  employ 
an  expert  engineer  to  review  the  situ- 
ation. Mr.  Maury,  of  Peoria,  Illinois, 
was  engaged  by  the  city,  and  the  com- 
pany retained  Mr.  John  W.  Alvord,  of 
Chicago.  The  city  desired  the  com- 
pany to  give  it  such  data  as  would  en- 
able it  to  obtain  the  value  of  the 
plant.  Being  confident  that  the  city 
was  acting  in  good  faith,  and  wishing 
to  convince  a  doubtful  public  that  it 
was  not  seeking  a  return  on  an  in- 
flated stock  and  bond  issue,  the  com- 
pany opened  its  books  for  examina- 
tion by  the  city's  accountant.  The  ac- 
tion of  the  company  met  with  hearty 
approval,  and  it  was  agreed  that  the 
engineers  should  work  in  conjunction 
in  securing  the  inventory  of  the  jjlant. 
There  could  then  be  no  dispute  on  the 
items  of  facts.  Any  differences  aris- 
ing would  be  on  valuation  only.  The 
preliminary  work  of  the  engineers  con- 
sisted principally  in  checking  and  tab- 
ulating the  data  furnished  by  the 
maps,  records  and  inventories  of  the 
company.  Information  as  to  charac- 
ter of  excavation,  street  pavements, 
etc.,  was  obtained  from  the  city  engi- 
neer. The  work  of  the  accountant 
consisted  in  reviewing  and  auditing 
the  receipts  and  expenditures  from 
1904  to  1909,  and  in  examining  the 
investment  or  plant  account  from  date 
of  organization,  to  see  if  the  entries 
therein  were  properly  charged  to  such 
account.  The  company  has  always 
been  conservative  in  entering  up  the 
cost  improvements  on  the  plant  ac- 
count, and  depreciation  has  been  taken 
care  of  by  charging  repairs  and  re- 
placements to  the  repair  account.  Un- 
der this  system  the  books  of  the  com- 
pany on  July  1.  1909,  showed  a  plant 
valued  at  $553,331.20. 

The  report  of  Mr.  Maury  was  made 
to  the  Board  of  Works  in  November, 
1909,  and  included  a  complete  inven- 
tory of  the  plant,  valuation  of  same, 
report  of  the  expert  accountant,  and 
recommendations  for  betterments.  In 
determining  the  present  value  of  the 
plant,  Mr.  Maury  and  Mr.  Alvord  took 
into  consideration  the  cost  of  repro- 
ducing the  projierty.  which  plan  seems 
to  be  growing  in  favor  as  a  most  equi- 
table one.     "Two  years  were  estimated 
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as  necessary  to  complete  the  new 
plant,  and  two  more  years  to  secure 
a  revenue  equal  to  that  acquired  by 
the  existing  plant  at  the  expiration  of 
the  same  period.  Under  this  method, 
the  cost  of  reproduction  of  the  physical 
property  is  given  as  follows  in  Mr. 
Maury's  report: 


Mr.  Maury  and  Mr.  Alvord  as  $110,- 
825.69  before  the  new  plant  acquired 
a  business  equal  to  that  of  the  exist- 
ing plant.  Legal  decisions  warrant 
such  a  valuation. 

Many  of  the  most  eminent  hydrau- 
lic engineers  include  such  values  in 
their   estimates.     Mr.   Benezette   Wil- 


De^^"P«°"-  ReSoduction. 

Preliminary  costs $10,000.00 

Real  property,  water  rights  and  rights  of 

way 37,400.00 

Interest  on  real  property,   etc.,  during  I14 

years'  construction 2,805.00 

The  distribution  system    328,436.39 

The  reservoir 50,508.44 

Pumping  station    65,517.55 

The  water  supply 73,618.87 

Meters,   stock  tools  and  other  property...  42,348.89 

Engineering  1%   years'  construction 30,531.76 

Interest  during  construction 24,418.76 

Cost  of  reproducing  the  property $665,585.66 

Going  concern  value 110,825.69 

Operating  capital    10,000.00 

Total  cost  of  reproduction $786,411.35 


Depreciation. 
$1,088.00 


27,094.12 
3,737.62 

13,956.12 
9,581.97 
7,564.29 
3,150.88 
2,520.02 


$68,693.02 


$68,693.02 


Present 
Worth. 
$8,912.00 

37,400.00 

2,805.00 
301,342.27 
46,770.82 
51,561.43 
64,036.90 
34,784.60 
27,380.88 
21,898.74 

$596,892.64 

110,825.69 

10,000.00 

$717,718.33 


Mr.  Maury's  recommendations  for 
betterments  cover  a  new  pump,  suc- 
tion well,  increase  of  water  supply,  a 
20-inch  main  to  the  city,  additional 
mains  to  improve  circulation,  and  ad- 
ditional valves  and  hydrants,  the  total 
being  estimated  at  $139,000.00.  Mr. 
Maury  estimates  that  the  present  net 
earnings  would  yield  8.34  per  cent  on 
the  physical  value  of  the  plant,  6.94  on 
the  valuation,  including  going  concern 
value,  and  .5.18  per  cent  on  $857,188.33, 
which  includes  the  above  physical  and 
going  concern  values,  and  the  amount 
invested  for  betterments  as  recom- 
mended. 

As  the  Board  of  Works,  to  whom  the 
report  was  submitted  in  November, 
was  to  retire  January  1,  1910,  no  ac- 
tion was  taken,  except  to  make  a  re- 
port to  City  Council,  in  which  it  highly 
commended  Mr.  Maury  for  his  excel- 
lent report,  but  took  exception  to  the 
going  concern  value  and  charges  for  de- 
preciation. 

The  report  of  the  Board  of  Works 
claimed  that  as  the  contract  of  the 
company  expires  in  1912,  there  should 
be  little,  if  any,  allowance  made  of 
the  plant  as  a  going  concern.  Some 
confusion  seems  to  have  existed  be- 
tween good  will  and  going  concern 
value.  Even  if  all  rights  of  the  pres- 
ent company  ceased  at  any  definite 
period,  the  going  concern  value  would 
still  exist,  for  if  the  city  undertook  to 
reproduce  the  property,  it  would  sus- 
tain  a   loss   in   revenue   estimated   by 


liams  says:  "Going  value  is  inherent 
in  the  plant,  and  is  a  part  of  it  just  as 
truly  as  the  cost  of  machinery  and 
pipes  is  a  part."  The  Wisconsin  Util- 
ity Commission  says:  "The  courts 
have  almost  universally  held  that  this 
element  is  an  important  and  valuable 
consideration,  which  cannot  be  left  out 
of  account  in  fixing  the  fair  value  of 
the  property  of  a  public  service  corpo- 
ration devoted  to  the  public  service." 

The  Board  of  Works,  in  commenting 
upon  the  estimate  of  depreciation,  con- 
tended that  as  the  ordinary  average 
annual  rate  of  depreciation  on  water- 
works plants,  taken  as  a  whole,  is 
about  2y2  per  cent,  the  same  per  cent 
should  be  applied  in  this  case,  and, 
figuring  the  average  investment  for 
the  twenty-four  years  of  the  company's 
existence  as  $500,000.00,  determined 
the  depreciation  July  1,  1909,  as  being 
$300,000.00.  And  yet  the  plant  is  re- 
garded as  one  of  the  best  of  its  size. 
I  assure  you,  gentlemen,  that  it  is  still 
very  far  from  being  ready  for  the  junk 
heap. 

What  will  be  the  outcome  of  the  in- 
vestigation, the  writer  cannot  state, 
but  it  is  certain  that  the  friendly  ac- 
tion of  the  city  and  the  company  has 
greatly  improved  the  situation  locally, 
and  whether  the  city  purchases  the 
plant,  or  enters  into  a  new  contract, 
it  is  certain  that  the  recent  valuation 
has  facilitated  the  adjustment  of  any 
differences  that  may  have  existed. 


EDITORIAL 
COMMENT 


Floods  and  Forestratfon. 

The  Relations  of  Railways  to 
the  City  Plan. 


FLOODS    AND    FOR  ESTR  ATION. 

The  discussion  of  tlio  relations  of 
rainfall,  forests,  stream  flow,  condi- 
tions of  navigation  at  various  seasons 
and  the  like  is  at  times  quite  acri- 
monious and  at  the  same  time,  per- 
haps, as  a  consequence,  is  far  from 
satisfactory  from  any  point  of  view. 
The  problem  is  a  very  large  one  and 
has  many  variations  and  conditions, 
and,  thus  far,  each  writer  on  the  sub- 
ject has  attacked  it  solely  from  the 
point  of  view  of  his  own  experience 
and  has  selected  from  the  miscellane- 
ous mass  of  unrelated,  defective  and 
more  or  less  incorrect  data  available 
such  as  sustain  him  in  his  own  con- 
clusions. 

As  a  consequence  there  are  as  many 
opinions  as  there  are  writers,  although 
they  range  themselves  in  two  oppos- 
ing groups,  which  may  be  roughly  de- 
scribed as  believing  that  forests  have 
or  do  not  have  material  effect  upon 
the  navigation  of  our  navigable  rivers. 
To  be  sure,  there  are  some  who  would 
state  the  differences  in  position  in 
very  different  language,  almost  so  dif- 
ferent as  to  be  unrecognizable,  but  the 
above  statement  is  that  which  comes 
the  nearest  defining  the  position  of 
those  most  closely  interested  from  the 
political  point  of  view. 

This  entrance  of  political  prejudices 
into  the  question  is  extremely  unfor- 
tunate and  as  long  as  it  remains  as 
prominent  as  it  is  at  present  progress 
will  be  delayed  if  not  stopped  entirely. 
Possibly  this  political  element  arose 
from  the  efforts  of  those  interested  in 
forestration  to  secure  appropriations 
from  Congress  and  the  consequent 
fear  of  those  interested  in  the  im- 
provement of  navigation  in  the 
streams  that  their  appropriations 
would  be  diminished,  especially  since 
the  advocates  of  forestration  have 
made   rather    rash    claims   that   their 


work  would  obviate  the  necessity  of 
BO  much  stream  improvement.  It  is 
easy  to  see  how  a  contest  could  arise 
which  would  have  had  no  reason  for 
existence  if  there  had  been  the  co-op- 
eration which  the  magnitude  of  the 
])roblenis  and  their  equally  great  im- 
portance make  necessary  for  the 
proper  treatment  of  both.  They  are 
closely  related,  if  not  so  interrelated 
as  to  be  inseparable,  and  neither  one, 
but  especially  the  newer  problem  of 
forestration,  has  had  the  continued 
and  broadly  extended  study  which 
their  importance  requires.  It  is  also 
easy  to  see  how  the  slightly  informed 
(for  there  are  no  really  well-informedj 
partisans  of  each  side  should  rush  into 
Congress  with  arguments  designed  to 
influence  the  people  and  the  legis- 
lators, rather  than  to  present  un- 
biased, careful  statements  of  fact  and 
careful  statements  of  conclusion 
hedged  by  admissions  of  the  vast 
lacunae  in  the  unrelated  bits  of  avail- 
able information. 

Were  personal  recollections  admis- 
sible the  writer  could  add  some  which 
would  bring  into  the  discussion  points 
which  have  not  yet  been  touched  and 
which  would  corroborate  statements 
made  by  partisans  on  both  sides,  but 
this  would  only  add  to  the  confusion 
and  would  aid  only  by  setting  down  a 
few  more  facts  and  principles  which 
must  be  considered  when  the  com- 
plete study  is  made. 

It  is  to  be  hoped  that  the  discussion 
will  soon  assume  a  more  temperate,  a 
scientific  tone  and  that  some  one  with 
leisure  and  ability  will  attack  the 
problem  in  a  way  to  include  both  sides 
and  bring  out  the  necessities  for  both 
sides  in  the  non-partisan,  truly  scien- 
tific manner  which  will  carry  convic- 
tion. Undoubtedly  the  result  of  this 
discussion  will  be  to  demonstrate  the 
need  of  both  stream  improvement  and 
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water-shed  improvement,  and  their  in- 
ter-relations, and  only  time  and  con- 
scientious, united  effort  can  show  the 
best  methods  of  meeting  the  individ- 
ual needs  of  each  river,  stream,  moun- 
tain or  valley. 


THE    RELATIONS    OF    RAILWAYS 
TO    THE    CITY    PLAN. 

The  American  Institute  of  Archi- 
tects has  done  a  great  service  to  the 
cause  of  better  planning  of  cities  and 
the  revision  of  plans  of  our  larger 
cities  to  suit  modern  conditions  by 
bringing  together  for  thorough  discus- 
sion of  the  problems  of  the  relations 
of  railways  to  city  development  a 
number  of  experts  from  among  the 
railway  managers  and  engineers  and 
the  architects  and  publishing  the  pa- 
pers and  discussions  in  a  special  vol- 
ume, which  can  probably  be  obtained 
from  the  secretary  of  the  Institute 
Glenn  Brown,  Washington,  D.  C. 

The  problem  is  much  more  compli- 
cated than  would  seem  probable  until 
it  has  been  studied.  President  Delano 
of  the  Wabash  railroad  read  the  first  " 
paper  and  called  attention  to  the  dif- 
ferences in  topography  as  making  the 
most  pronounced  differences  in  the  so- 
lutions of  the  problem  for  various 
cities.  Height  of  buildings,  with  the 
concentration  of  people  in  the  dis- 
tricts of  high  office  buildings;  the 
methods  of  housing  the  population, 
whether  in  tenements  down  town  or 
in  houses  farther  out;  Ihe  size  of  the 
city,  and  the  fact  that  the  smaller 
cities  want  the  railroad  stations,  espe- 
cially the  passenger  and  mercantile 
freight  stations,  as  near  the  center  of 
the  city  as  possible,  are  other  im- 
portant factors,  according  to  Mr.  De- 
lano. 

And  the  character  of  the  passenger 
and  freight  traffic  also  makes  a  ma- 
terial difference  in  the  treatment  of 
the  problem  of  terminals.  Thus  rapid 
transit  trains  within  the  city  and  im- 
mediate suburban  limits;  interurban 
electric  traffic,  which  is  omitted  from 
Mr.  Delano's  consideration;  local 
trains;  through  traffic;  whether  the 
city  is  a  terminal  or  a  way  station,  or 
both,  require  differences  in  treatment. 


Then,  too,  the  freight  service  to  and 
from  the  mercantile  districts,  the  man- 
ufacturing districts,  the  building  and 
other  bulky  material  districts  demand 
differences  in  treatment. 

In  the  large  cities  there  is  now  a 
strong  tendency  to  make  the  distribu- 
tion of  both  freight  and  passenger 
traffic  from  the  railroad  terminals  to 
the  congested  districts  by  tunnels  or 
subways. 

Mr.  M.  A.  Long,  architect  for  the 
Baltimore  &  Ohio  railroad,  treated  the 
subject  from  the  point  of  view  of  the 
plan  of  the  freight  houses  and  tracks, 
their  architecture  and  the  arrange- 
ment of  in  and  out-bound  freight,  cars 
and  tracks. 

The  vast  Hudson  Terminal  Station 
in  New  York  and  the  handling  of  pas- 
sengers and  baggage  and  their  trans- 
fer from  trains  to  rapid  and  other  city 
transit  lines  were  described  in  consid 
erabie  detail  in  a  paper  by  J.  Vipond 
Davies  and  J.  Hollis  Wells.  The  serv- 
ice by  tunnel  and  subway  to  the  sta- 
tion are  well  developed,  as  well  as  the 
financial  reasons  for  the  construction 
of  the  great  office  building  over  the 
station.  The  latter  are  mainly  based 
on  the  economic  necessity  of  raising 
sufficient  income  to  carry  the  heavy 
investment  in  land  under  which  to  con- 
struct the  station.  The  problem  of 
station  stairways  is  treated  in  this  pa- 
per also. 

John  R.  Rockart,  architect,  and  I.  D. 
Waterman  and  C.  W.  Lord,  engineers, 
for  the  New  York,  New  Haven  & 
Hartford  railroad,  show  the  relations 
of  the  railroad  buildings,  retaining 
walls,  bridges  and  their  surroundings 
to  city  development.  The  wonderful 
work  done  in  Washington  in  fitting 
the  railroad  structures  to  the  beautiful 
city  plan;  the  fitting  of  the  railroads 
and  stations  along  the  Cleveland  lake 
front  into  the  civic  center  plan;  the 
relation  of  the  railroad  station  and 
tracks  to  the  proposed  New  Haven, 
Conn.,  improvements;  and  the  work  in 
foreign  cities,  such  as  Paris,  Genoa, 
Hanover,  Budapest,  are  set  forth 
briefly;  also  the  defects  in  such  large 
schemes  as  the  terminal  stations  in 
Boston,  the  new  Pennsylvania  station 
in   New   York.      Some   of   the   difficul- 
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ties  and  siicci'ssfs  in  the  Ireatini-nt  of 
the  small  subiiil)an  or  throuRh  sta- 
tions witliin  tile  city  limits  or  the  well- 
populated  suburbs  are  also  shown. 

The  lack  of  study  of  the  piol)lem  of 
distribution  of  freight  is  deplored  and 
the  Chicago  plan  for  a  central  freight 
terminal,  where  the  carloads  will  be 
broken  up  and  the  freight  distributed 
in  the  district  by  subways,  is  men- 
tioned. The  use  of  electricity  in  mov- 
ing the  traflic  within  the  city  limits  is 
asserted  to  be  more  economical  than 
the  use  of  steam. 

Mr.   George   Cary.    ilu'   designer,   de- 


sciihed  the  plans  for  the  new  Buffalo 
railroad  terminals.  .Mr.  Albert  K<'lsey 
discuss<'d  brielly  interurban  stations 
and  trolley  traffic  in  cily  streets. 

The  entire  series  of  papers  is  well 
worth  close  study,  and,  while  none  of 
them  are  complete,  and  but  few  are 
so  thoroughly  worked  out  as  to  disarm 
criticism,  they  show,  as  a  whole,  the 
great  importance  of  the  itrohlems  and 
what  hav(>  been  the  successes  in  the 
treatment  of  a  few  of  them.  One  can 
read  between  the  lines  the  probable 
success  or  failure  of  others  among  the 
l)rojects  still  under  discussion. 


THE  QUEiTION 
DEPARTMENT 


Is    This    !»     Valid     <'<iiilra<-t,    and     How     Can 
Conipcnsntion    Be   Secured? 

I  enclose  you  outline  of  controversy 
pertaining  to  contracted  work  performed 
by  me.  a.s  I  know  you  have  a  l'»ffal  de- 
partment connected  with  yonr  publication, 
which  I  read  monthly,  and  it  is  possibly 
posted  from  experience  in  such  a  case, 
and  can  ea.sily  answer  it.  .\ttorneys  here 
give  exactly  opposite  opinion.^ — that  I  can 
hold  the  land  as  per  verbal  contract,  and 
that  I  can  be  ejected  and  verbal  contract 
will  not  hold.  A., ,  111. 

"A"  (a  contractor)  agrees  with  "B"' 
(manager  of  a  gas  and  electric  light  com- 
pany, a  corporation)  to  do  certain  con- 
crete work  for  $85.5,  one-half  of  price. 
$427  50,  to  be  taken  in  land  on  which 
"A's"  factory  is  located,  and  one-half 
contrpct  price  cash,  $427.50.  Entire  plat 
of  ground  consisted  of  about  tiiree  acres, 
purchased  by  "B"  for  $3,000.  "A's"  share 
was  to  bo  at  this  rate  or  427.5  three- 
thousandth   of  the  plat. 

"A's"  said  contract  with  "B"  was  an 
oral  contract. 

".\"  performed  said  contract  for  "B," 
which  was  accepted.  During  past  two 
years  "A"  has  performed  work  for  "B" 
with  material  amounting  to  about  $.3,800 
total.  Head  officers  of  said  corporation 
again  and  again  promised  to  execute  and 
deliver  said  deed.  This  promise  to  de- 
liver said  deed  was  made  by  the  manager 
and  other  officials  of  the  corporation  and 
everything  was  satisfactory.  This  con- 
tract was  never  put  in  writing,  a'though 
both  "A"  and  "B"  agreed  to  draw  up 
said    contract    in    writing. 

In  the  five  years  last  past  ".\"  lias 
constructed  work  in  this  city  and  vi- 
cinity to  the  value  of  about  $.'>.000  under 
verbal  contracts  only  and  had  never  found 
it  necessary  to  use  written  contractus 
which    appear    to    cause    suspicion    nf    bad 


faith  liere.  a  gentleman's  agreement  being 
apparent^'    rireferable. 

The  last  check  given  by  "B"  to  "A"  in 
payment  for  work  performed  called  for 
balance  in  full,  including  the  $427.50 
which  was  to  be  paid  in  land.  "A"  re- 
ceived this  check,  upon  advice  of  coim- 
sel,  under  protest  and  at  the  same  time 
notified  .said  company  that  he  expected 
said  company  to  keep  said  oral  agree- 
ment in  regard  to  said  land  deal  and 
deliver  deed  for  the  $427.50  which  he 
held   for  them. 

The  attorney  now  acting  for  said  com- 
pany has  acted  during  the  past  five  years 
as  the  attorney  for  "A"  under  a  general 
retainer  paid  by  "A"  and  accepted  by 
said    attorney. 

Now  said  attorney  for  said  company 
says  that  said  agreement  concerning  said 
deed  is  void  because  not  in  writing.  Is 
this    the    law    under    these    circumstances? 

The  same  attorney  also  says  that  even 
if  said  agreement  had  been  put  in  writ- 
ing it  would  be  void  imless  signed  by 
the  board  of  directors  or  proper  officers 
("other  than  the  general  manager).  Is 
this    the    law    under    these    circumstances? 

During  these  last  24  months  or  more 
"A"  has  carried  "B"  for  $800  to  $1,600 
without  interest,  borrowing  at  bank  to 
do  so.  Now  said  company  threatens 
ejectment  proceedings  unless  "A"  signs 
lease   for  land   occupied   by   "A's"   factory. 

Said  portion  of  land  is  more  valuable 
now  than  at  the  time  .said  agreement 
was  made.  "  \'s"  factorj-  is  on  railroad 
transfer  and  such  another  place  is  not 
to  be  obtained  in  the  city.  It  would 
cost  "A"  several  hundred  dollars  to  move 
his  factory  even  if  he  could  get  a  place 
or   location. 

"A"    had   erected  his   factory   unon    said 

-location  previous  to  the  time   "B"  or  said 

company    made    said    purchase,    but    after 

said     purchasi'     and     said     agreement     for 
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deed  was  made,  "A"  made  a  number  of 
improvements  to  his  said  factory.  Never 
paid  any  rent  to  said  company  and  never 
agreed   to   do  so. 

Questions : 

Can  "A"'  compel  specific  performance 
and  get  deed? 

Is  the  use  of  said  checlc  a  bar  to  "A's" 
action? 

Can  said  attorney  act  for  tiie  company 
in  this  matter? 

Did  not  "A"  "fully  perform"  and  thus 
take  the  case  out  of  the  statute  of  frauds? 

Has  "A"  any  action  against  the  com- 
pany Against  said  attorney?  What  liind 
of  an  action?  Has  "A"  a  claim  for  dam- 
ages,  and   if  so,   for  how  much? 

Municipal  Engineering  is  greatly  ocm- 
plimented  that  the  opinion  of  its  legal 
department  is  so  highly  esteemed,  but 
must  feel  that  its  opinion  can  scarcely 
be  as  valuable  as  that  of  attorneys  on 
the  spot,  fully  acquainted  with  Illinois 
laws  and  with  the  parties  to  the  contro- 
versy and  doubtless  with  more  or  less  of 
the    facts    involved. 

In  general,  the  rights  of  an  officer  or 
employe  of  a  company  to  bind  the  com- 
pany are  limited  to  such  classes  of  acts 
as  are  authorized  in  a  general  waj^  or 
acquiesced  in  by  the  board  of  directors. 
They  may  very  well  cover  the  ordinary 
payment  of  a  contractor  for  services  ren- 
dered under  a  verbal  contract,  when  they 
would  not  cover  payment  by  the  transfer 
of  the  title  to  a  piece  of  land.  If  the 
company  contests  the  method  of  settle- 
ment named,  the  burden  of  proof  will 
rest  on  "A,"  and  all  the  facts  in  the  case, 
including  those  mentioned,  and  others, 
such  as  the  custom  of  the  company  in 
leaving  this  and  like  matters  of  business 
to  the  manager  without  specific  delega- 
tions of  authority,  will  aid  the  court  in 
making  his   decision. 

The  actions  of  the  attorney  seem  to 
be  such  as  should  be  governed  by  the 
ethical  standards  of  the  profession,  and 
flagrant  violations  are  punished  by  pro- 
ceedings for  disbarment  in  cases  which 
specific  statutes  do   not  reach. 


Should    City    Contract    for    Electric    Power? 

Would  it  be  considered  wise  for  a 
municipality  that  already  owns  her  utili- 
ties, water,  gas  and  electric  plants,  to 
enter  into  a  twenty-year  contract  with  a 
private  ownership  corporation,  for  the 
purchase  of  power? 

With  coal  at  $2.25  to  $2.35,  under 
some  adverse  circumstances,  we  are  pro- 
ducing power  at  1 V4,  cents  per  kilowatt 
hour,  as  claimed  by  our  superintendent. 
A  limited  near-by  water  power,  that  can 
only  harness  and  generate  from  300  to 
fiOO  horsepower  desires  the  franchise  on 
the  general  public  proposition  "we  will 
do  it  for  25  per  cent,  less  than  city  is  now 
paying." 

With  a  growing  country  and  increas- 
ing population  with  a  wider  demand  for 
current,  would  not  a  general  statement 
like  this,  meet  a  different  construction  or 
opinion  in  an  other  administration,  or 
generation,  and  result  in  trouble?  And 
do  not  the  city's  franchises  grow  more 
valuable,  and  the  rapid  economic  discov- 
eries   in    electrical    development    make    a 


term  contract  a  dangerous  proposition  for 
a    municipality    to    enter    into? 

We  desire  unbiased  facts,  as  well  as 
the  possible  troubles  an  arrangement  of 
this  kind  is  likely  to  encounter.  V. 

This  is  a  question  which  probably  re- 
quires some  direct  study  of  the  local  con- 
ditions and  the  plans  and  possibilities 
ahead  of  the  water  power  company,  made 
by  an  engineer  expert  in  this  sort  of 
work,  before  an  intelligent  answer  can 
be  given.  It  should  be  possible  to  make 
a  good  contract,  with  terms  allowing  for 
modifications  in  its  provisions  as  con- 
ditions change,  provided  the  private  water 
company  is  made  up  of  responsible  peo- 
ple, has  ample  water  power  to  meet  all 
its  engagements  and  can  enter  into  bond 
which  will  indemnify  the  city  for  any 
losses  or  damages  due  to  failure  of  the 
company  to  fulfill  its  engagements  with 
the  city.  The  city  should  also  have  the 
first  right  to  power  under  its  contract 
with  the  company,  so  that,  in  case  of 
partial  failure  of  power  from  any  cause, 
the  city  will  receive  its  service  first  and 
other  customers  will  be  served  only  after 
the  necessities  of  the  city  have  been  met. 

Even  with  ample  guaranties  it  would 
be  far  the  safest  and  most  satisfactory 
for  the  city  to  have  the  project  investi- 
gated by  an  expert  engineer  acting  for 
it,  and  the  services  of  such  an  engineer 
will  be  worth  many  times  their  cost  if  he 
has  a  large  voice  in  determining  the  terms 
of  the  contract,  or  if  he  finds  that  the 
company  is  promising  impossibilities  in 
the  hope  of  coming  out  ahead  on  account 
of  the  lack  of  technical  information  by 
the  city's   officers. 

Names  of  such  engineers  will  be  found 
in  each  number  of  Municipal,  Engineer- 
ing in  the  "Business  Directory"  under 
the  headings  "Civil  Engineers"  and  "Con- 
sulting Engineers." 


Expediency    of    a    Municipal    Electric    IJght 
riant. 

In  your  March  Municipal  Engineer- 
ing you  refer  in  response  to  a  reader's 
query  to  several  issues  that  contained 
special  articles  on  the  cost,  construction 
and  maintenance  of  municipal  light  plants 
I  am  interested  here  in  starting  a  discus- 
sion before  the  public  upon  the  expedi- 
ency of  putting  in  an  electric  light  plant 
arid  would  be  glad  if  you  will  refer  me 
to  numbers  containing  articles  especially 
with   reference   to   such    a    matter. 

v.,  ,  Ky. 

The  best  basis  for  such  a  discussion 
would  be  a  report  from  an  engineer  giv- 
ing a  general  plan  for  a  lighting  system, 
with  approximate  estimates  of  cost  of 
plant  and  cost  of  operating  it.  This 
would  give  definiteness  to  the  proposition 
and  would  save  much  misunderstanding 
and   misrepresentation. 

The  current  volume  of  Municipal  En- 
gineering contains  several  artic'es  of 
value  in  this  connection,  especially  these 
on  pp.  44,  169,  186,  249,  330,  335.  Articles 
on   pp.    107    and   346,   also   give   references 
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to  many  previous  articles  directly  appli- 
cable to  such  a  discussion.  They  cannot, 
howex'er,  fA'ive  the  dcllnitene.ss  of  a  report 
applyih!.?  dinctly  to  the  case  and  hasi'd 
on  some  study  of  the  local  conditions. 
See  also  the  article  In  this  department  on 
"Cost  of  Operating  Arc  Street  I^ighting 
System. ■• 


Current    Vsed    by    Incandetteent    I.nmp. 

By  burning  two  sixteen  candle  power 
Incandescent  electric  lights  8  hours  each 
day  for  a  month  of  :5l  days  can  you 
tell  me  how  many  kilowatt  hours  that 
would    amount    to? 

This  last  month  I  used  two  lights  as 
above  for  eight  hours  each  day  and  the 
electric  light  company  has  me  marked  up 
as  consuming  39  kilowatt  hours.  Is  that 
correct?  H.,   Snohomish,   Wash. 

Estimates  of  the  efficiency  of  incan- 
descent carbon  lamps  vary  from  say  40  to 
65  watts  per  16-c.  p.  lamp.  For  two 
lamps  burning  248  hours  per  month  the 
consumption  of  current  would  therefore 
vary  from  10.9  to  32.2  kilowatt  hours. 
If  two  lamps  consumed  39  kilowatt 
hours  under  the  above  conditions  the  effi- 
ciency of  the  lamps  would  be  low,  for 
each  lamp  would  require  a  current  of  78 
watts. 


('<iKt    of    Operating    Arc    Street    I.iKhtinsr 
System. 

As  per  your  offer  to  subscribers  of 
Municipal  Engineering,  we  want  to  ask 
that  you  send  us  what  information  you 
have  regarding  the  cost  of  operating  street 
arc  ligliting  system  in  towns  of  thirty 
to  fifty  thousand  population,  having,  say, 
two  hundred  lamps  ;  forty  of  these  lamps 
to  operate  on  all-night  schedule  and  one 
hundred   and   sixty   on   moon-light. 

We  are  especially  anxious  to  obtain 
data  on  the  cost  of  arc  lamp  carbons, 
inner  and  outer  globes  and  lamp  repairs 
per   annum. 

The  writer  has  always  used  forty-five 
dollars  as  rough  figures  to  take  care  of 
all  cost  of  operation  from  a  6.6  ampere 
series  alternating  current  arc  lamp,  but 
we  would  like  to  know  what  it  has  cost 
other  plants.  G.,  ,  Tenn. 

The  best  analysis  of  all  the  costs  of 
a  gas,  electric  light  and  street  railway 
system,  carefully  separated  and  classified 
so  that  every  item  stands  clearly  by  itself 
for  a  city  of  slightly  less  than  the  size 
named  will  be  found  in  the  decision  made 
March  8,  1910,  by  the  Railroad  Commis- 
sion of  Wisconsin  in  the  case  of  the 
State  Journal  Printing  Co..  et  al.,  vs. 
Madison   Gas   and   Electric   Co. 

The  cost  of  such  items  as  globes,  car- 
bons, etc.,  is  not  given,  but  the  fixed  cost 
of  supplying  light  and  the  cost  of  current 
is  carefully  separated.  The  fixed  cost  in- 
cludes cost  of  maintenance,  repairs,  sup- 
plies, interest,  dividend  and  sinking  fund 
or  depreciation  charges  and  amounts  to 
$22.49  per  lamp  per  year  for  the  271  arc 
lamps  used  in  lighting  the  streets  of 
Madison.  The  216  lamps  operating  un- 
til midnight  required  835  kilowatt  hours 
of  current  each  per  year,  the  cost  of 
which  was   $28.82   a  year,   making  a  total 


co.st  per  lamp  per  year  on  midnight 
schedule  of  $51.31.  The  flfty-flvo  lami)s 
run  all  night  required  1,558  k.  w.  hrs., 
costing  $53.78  per  ytar,  making  the  cost 
of  an   all-night   lamp,    $76.27    a   y<ar. 

An  article  in  Municipal  P^ngineeim.vg, 
vol.  xxxviii,  p.  249,  gives  some  figures 
of  cost  of  labor  and  materials  jjer  lamp 
for  trimming  various  kind.s  of  lamps  used 
for  street  lighting  and  al.so  an  estimate 
of    the    cost    per   lamj)   for    repairs. 

Other  articles  In  the  current  volume, 
containing  more  or  less  information  on 
the  specific  question  asked  and  on  mat- 
ters related  thereto,  some  of  which  give 
references  to  previous  articles,  will  be 
found  on  pp.  44,  107,  166,  169,  186,  187. 
330. 


K.\olianBe   <>f   Telcplmn*-    Serviro    Itotwei-n 
Kival     CiiiiipunieH. 

Can  you  give  me  the  names  of  any 
cities  of  30,000  or  more  population  hav- 
ing more  than  one  telephone  system  or 
company,  that  is,  the  Bell  and  an  Inde- 
pendent company,  and  any  of  such  requir- 
ing an  interchange  of  business  so  that 
subscribers  of  one  company  can  talk  with 
subscribers  of  another  companv? 

J.    DAVID    REED. 
Mayor,    Porttsmouth,    Va. 

The  writer  knows  of  no  such  exchange 
of  services  in  cities  of  the  size  mentioned. 
There  is  such  exchange  in  some  very 
small  towns  and  villages.  Can  our  read- 
ers cite  any  cases  of  such  exchange  in 
either  large  or  small  places? 


Excessive     Rates     for     Water     and     Kleotric 
Light. 

I  enclose  you  a  copy  of  the  franchises 
•which  the  present  city  government  found 
existing,  when  it  took  charge  of  the  city 
affairs.  I  would  appreciate  it  if  you 
could  compare  our  water  rates  and  elec- 
tric-light rates  with  those  paid  by  other 
cities  of  about  our  population,  5.000.  Our 
citizens  believe  they  are  paying  too  much 
for  both.  Our  water  is  pumped  from  the 
Missouri  River  into  reservoirs  to  an  ele- 
vation of  1S5  feet  and  from  there  is  dis- 
tributed by  gravity  throughout  the  city. 
Our  citizens  believe  the  water  rates  very 
excessive,  and  we  would  l:ke  light  on  the 
subject  if  vou  can  give  it  to  us. 

E.   A.   WII.LIAMS. 
Pres.    Board    City    Commissioners. 

Bismarck,  N.  D. 

The  water  rates  given  in  the  latest 
franchise  state  that  the  company  "shall 
not  charge  the  said  city  for  water  for 
sprinkling  streets  and  flushing  sewers  a 
sum  to  exceed  12  cents  per  1,000  gallons; 
provided,  that  all  sewers  covered  by  this 
provision  shall  have  a  fall  of  at  least  6 
inches  to  each  100  feet ;  and  no  charge 
shall  be  made  for  water  for  the  use  of 
the  fire  department  for  fire  purposes  ex- 
cept the  annual  amount  or  sum  herein 
specified  for  the  use  of  each  of  the  fire 
plugs  or  hydrants  hereinafter  mentioned  ; 
and  said  company  shall  not  charge  any 
of  the  inhabitants  of  said  city,  or  any 
person,  company  or  corporation  engaged 
in    selling  water   from   wagons,    to   exceed 
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7  cents  per  barrel  of  40  gallons :  and 
shall  not  charge  to  exceed  40  cents  per 
1,000  gallons  for  the  water  furnished  to 
any  person,  firm  or  corporation  using 
said  water  solely  for  the  purpose  of  irri- 
gating lawns  and  gardens,  or  for  the  pro- 
duction of  hydraulic  power,  or  for  run- 
ning motors."  Another  section  fixes  the 
hydrant  rental  at  $75  per  hydrant  per 
year  for  the  term  of  the  contract,  to 
May  26,   1926. 

The  latest  electric  light  franchise  pro- 
vides that  the  company  "shall  not  charge 
the  city  of  Bismarck  for  electric  lights 
for  city  purposes  at  a  rate  to  exceed  33  1-3 
cents  per  night  each  for  1,200-c.  p.  arc 
lights ;  provided  that  the  said  city  shall 
take  at  least  10  such  lights  if  any  be 
ordered  ;  nor  a  rate  to  exceed  $2  a  month 
each  for  16-c.  p.  incandescent  lights  ;  and 
the  prices  to  be  charged  the  inhabitants 
of  said  city  shall  not  exceed  the  rate  of 
1  cent  per  hour  on  each  16-c.  p.  incan- 
descent light ;  nor  at  a  rate  greater  than 
6  cents  per  hour  each  for  1,200-c.  p.  arc 
lights."  Another  section  provides  that 
all-night  service  may  be  required  for 
city  lights.  This  franchise  runs  30  years 
from  May  18,  1905.  A  later  ordinance 
fixes  the  price  for  16-c.  p.  gas  at  $4.50 
per  1,000  cubic  feet,  with  four  free  burn- 
ers  during   council   meetings. 

An  earlier  ordinance  gave  a  25-year 
franchise  from  Aug.  10,  1900,  at  not  to 
exceed  20  cents  per  1,000  watts  and  con- 
tained the  provision  that  tliree  arbitrators 
should  be  chosen  on  notification  by  the 
city  council,  who  should  hear  "proofs  and 
allegations  of  parties"  and  "fix  a  price 
by  report  in  writing"  to  be  paid  by  the 
city  for  electric  light  during  the  period, 
not  less  than  one  year,  submitted  to  the 
arbitrators  for  adjustment.  This  provi- 
sion does  not  seem  to  have  applied  to 
rates  for  private  service. 

The  private  water  rate  of  7  cents  for 
40  gallons  is  evidently  $1.75  per  1,000 
gallons,  for  water  for  household  purposes, 
as  compared  with  40  cents  for  water  for 
irrigation  purposes  and  12  cents  for  water 
for  sewer  flushing  purposes.  It  is  difficult 
to  see  the  effect  of  the  gradient  of  a 
sewer  on  the  price  per  1,000  gallons  of 
water  for  flushing  it.  In  the  most  com- 
plete table  of  water  rates  published, 
found  in  the  "Manual  of  American  Water 
"Works"  ($5),  there  is  one  small  place 
charging  $1.60,  asother  charging  $1.50,  7 
others  charge  $1,  3  others  75  cents,  3 
others  70  cents,  and  less  than  5  per  cent, 
charge  more  than  50  cents  per  1,000  gal- 
lons maximum.  While  no  definite  opin- 
ion can  be  expressed  regarding  the  cor- 
rectness of  a  given  rate  without  full 
knowledge  of  the  expense  of  supplying 
the  water,  a  rate  so  much  higher  than 
those  in  other  cities  is  presumably  ex- 
cessive, especially  since  there  seeins  to 
be  no  difference  in  the  water  supplied  for 
domstic     irrigation     and     sewer     flushing 

purposes.      The    $75    rate    for    hydrants    is 


not  so  excessive,  Imt  it  is  about  30  per 
cent,  in  excess  of  the  average  small 
towns. 

The  rate  for  arc  lights  equals  about 
$121  per  lamp  per  year,  and  that  for 
16-c.  p.  incandescents  $24.  These  rates 
are  something  like  30  to  35  per  cent, 
higher  than  the  average,  but  cost  of  fuel 
or  labor  or  freight  may  justify  the  ex- 
cess. This  can  be  determined  only  by  a 
careful  study  of  the  subject  on  the 
ground. 

The  rate  for  private  lighting  is  so  pe- 
culiar that  a  statement  of  the  way  in 
whicli  it  is  applied  in  practice  would  be 
necessary  before  any  judgment  regarding 
its   fairness  could  be  made. 

The  modern  tendency  is  to  regulate 
rates  with  reference  to  the  necessities  of 
each  case,  after  careful  expert  study  of 
the  actual  facts.  The  decisions  of  the 
A^'isconsin  Railroad  Commission  show  the 
scientific  method  of  attacking  the  prob- 
lem. The  article  in  the  May  number  of 
Municipal  Engineering,  vol.  xxxviii,  p. 
335,  on  "Co-operative  Franchises  for  Mu- 
nicipal Public  Service  Corporations,"  and 
the  articles  to  which  it  refers  give  meth- 
ods of  applying  the  same  principles  in 
cities  in  states  not  having  such  state  pub- 
lic service  commissions. 


Profile    of    Gas    Pipe    Line. 

I  would  like  a  little  information  re- 
garding the  resistance  of  gas  going 
through  a  pipe.  '  The  line  being  in  a  moun- 
tainous country,  if  a  deep  valley  can  be 
avoided,  say  300  feet  depth,  would  it  be 
policy  to  go  around  such  a  valley  by 
lengthening  the  pipe,  say  100  or  possibly 
200  feet?  Of  course,  there  are  places  it 
cannot  be  done,  but  when  it  can  be  done 
on  a  line  40  miles  or  more  long,  I  thinlc 
it  would  be  vi^ell  to  go  on  as  uniform 
a  grade  as  well  as   line  as  possible. 

D.,    Kane,    Pa. 

There  have  been  but  few  scientific  ob- 
.servatlons  on  the  flow  of  gas  in  pipes 
and  the  effect  of  undulations  in  the  grad- 
ient of  a  long  gas  pipe  line  is  not  very 
definitely  known.  Gas  being  lighter  than 
air,  it  is  of  course  an  advantage,  for  it 
to  flow  up  hill,  and  every  dip  in  the 
grade  line  means  additional  power  ex- 
pended in  pumping.  It  is  certainly  bet- 
ter to  follow  a  uniform  gradient  when- 
ever it  is  possible. 

Can  any  of  our  readers  give  results  of 
observations  or  references  to  records  of 
such   results? 


Pressure   of    Water    in    Pipes. 

What  would  be  the  pressure  in  a  water 
main  4  to  10  inches  large  from  a  tower 
tank  of  150,000  to  200,000  gallons  capac- 
itv,   height   80   to   100   feet? 

CITY  CLERK,  ,  Kan. 

The  data  are  not  sufficient  to  answer 
this  question  exactly.  If  the  water  is 
standing  still  in  the  system,  the  pressure 
at  any  point  will  depend  on  the  elevation 
of  the  surface  of  the  water  in  the  tank 
above   the   point   in   the   pipe   at  which   the 
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pressure  in  desired.  If  the  tank  is  100 
feet  liiRh  and  Is  full  of  water,  and  the 
point  In  tlie  pipe  at  wlilcli  the  pressure 
is  desired  is  at  tlie  sanu-  elevation  as  the 
hottcni  of  the  tank  the  pressure  will  be 
about  4o  pounds.  If  the  dlfferince  of 
elevation  is  more  or  loss  than  100  feet 
the  pressure  will  be  more  or  less  In  the 
same  proportion. 

If  water  is  flowing  in  llie  pipe  the 
pressure  will  be  reduei-d  by  the  friction 
and  other  resistances  to  How,  and  the 
amount  of  this  reduction  will  depend 
mainly  on  the  size  of  the  i)ipe,  the  velocity 
of  ilow  of  the  water,  and  the  distance  it 
Hows  in  the  pipe  from  the  tank  to  the 
point  where  the  pn'ssqre  is  measured. 
J'his  loss  of  pressure  should  be  small  and 
will  be  In  a  well  designed  system,  but  it 
Is  sometimes  excessive  in  water  works 
systems  not  designed  by  experts. 


MateriuU   for  .Musaic   MiiiirK. 

I  would  like  to  get  some  information 
regarding  mosaic  floors,  as  to  wliere  I 
can  buy  mosaic  crushed  per  ton  in  dif- 
ferent colors,  also  half-inch  tile  and  em- 
ery stone  to  rub  or  polisli  with.  The 
mosaic  I  would  like  to  get  varies  in  size 
about  the  size  of  a  pea.  It  is  placed 
on  concrete  and  then  rubbed  down  with 
emery  stone,  and  half-inch  tile  is  placed 
in    expansion    joints. 

M.,  Mt.  Clemens.  Mich. 

There  are  many  dealers  in  such  mosaic 
materials.  Those  nearest  the  location 
named  are  American  Mosaic  Co.,  97  Shel- 
by street,  Detroit,  Mich.,  ceramic  and 
marble  mosaics;  E.  A.  Bressler  Co.,  26 
Lafayette  ave..  Detroit,  Mich.,  ceramic ; 
Venetian  Marble  Mosaic  Art  Co.,  98  Brush 
St.,  Detroit,  Mich.,  marble;  John  Caretti 
&  Co.,  172  Michigan  ave..  Davis,  Marble 
Co.,  302  Michigan  ave.,  Hawos  &  Dodd, 
24  Adams  St.,  Chas.  F.  Lorenzen  &  Co., 
278  N.  Ashland  ave..  Weary  &  Beck.  164 
Dearborn  st.,  Daprato  Statuary  Co.,  173 
W.  Adams  St.,  Davidson  Bros.  Marble  Co., 
foot  of  Orleans  St.,  M.  Keating  &  Sons 
Co.,  224  Washington  St.,  Wm.  H.  Jackson 
Co.,  163  Michigan  ave..  Chester  X.  Mar- 
thens  Co..  701  W.  53d  St.,  Sherman-Flavin 
Marble  Co.,  2519  State  St..  all  in  Chicago, 
111.  ;  J.  C.  Iversen,  425  E.  Water  St.,  Mil- 
waukee, Wis.  ;  Lautz  Co..  861  Main  St., 
Mosaic  Marble  and  Enamel  Co.,  foot  Hud- 
son St.,  Buffalo,  N.  T.  ;  Norcross  Co.,  1264 
Riverbed,  Vincent-Barstow  Co.,  725  Eu- 
clid ave.,  Chester  J.  Wadsworth,  5806 
Euclid  ave.,   Cleveland,   O. 


Information    About    Water    Rates. 

I  am  very  desirous  of  securing  a  re- 
port covering  the  water  rates  of  the  vari- 
ous cities  in  the  United  States,  and  would 
he  glad  to  have  you  send  me  at  once,  at 
our  expense  any  publications,  books  or 
pamphlets  which  you  may  have  on  the 
subject. 

I  understand  that  a  report  was  pub- 
lished in  1907.  the  same  being  a  paper 
read  at  the  twenty-eighth  annual  con- 
vention of  the  American  Water  Works  As- 
sociation in  1907.  by  Dow  R.  Gwin.  the 
same       being       entitled      "Water       Rates 


Charged  in  ;!75  Cities."  If  you  haven't 
a  cojty  of  this  pamphlet,  I  would  be  glad 
if  you  will  give  me  Mr.  Owln'm  address 
so  ttiat   I   may   write   lilm  direct. 

R.,    Macon,    Ga. 

The  largest  collection  of  water  rates 
is  that  in  the  "Manual  of  American  Wa- 
ter Works"  for  1897  (|5),  although  the 
rates  are  somewhat  condensed  on  account 
of  tlK-  limitations  of  space.  Copies  of 
Mr.  Gwln's  i)at)er  may  possibly  be  ob- 
tained by  addressing  him  at  the  water 
works  ofllce,  Terre  Haute,  Ind..  and  copies 
of  the  annual  volume  of  proceedings  of 
the  association  containing  the  paper  can 
he  obtained  of  the  secretary,  J.  M.  DIven, 
of  the  \\'ater  Works  Comriany  at  Charles- 
ton, S.  C,  and  will  probably  cost  one  dol- 
lar. 

Comi)arisons  of  water  rates  in  other 
cities  are  of  little  real  value  In  determin- 
ing tiie  rates  in  a  given  city.  Conditions 
vary  so  much  and  cost  of  operating  varies 
so  much  that  the  new  rates  should  be 
determined  after  a  tiiorough  study  of  the 
income  and  expenses  of  the  plant  and  of 
the  probable  effect  of  any  changes  In  the 
rates.  The  methods  employed  by  the 
Wisconsin  Railroad  Commission  in  revis- 
ing rates  are  the  mo.st  scientific  and  give 
the   most   satisfactory   practical    results. 


Makers  of  Concrete   Block  Machines. 

Will  you  please  inform  me  where  I  can 
buy  cement  block  machine  for  making 
hollow  moisture  proof  blocks  as  illustrated 
on  page  159,  Brown's  "Hand  Book  for  Ce- 
ment Users,"  issued  by  you,  dated  1905, 
and   oblige.  C.   M.    M.,    Murdo,    S.    D. 

Such  machines  can  be  obtained  of  the 
Ashland  Steel  Range  and  -Manufacturing 
Co.,  Ashland,  O..  the  Fisher  Hydraulic 
Stone  and  Machinery  Co.,  Baltimore,  Md., 
the  Waterloo  Cement  Machinery  Corpora- 
tion, Waterloo.  Iowa ;  the  American  Ce- 
ment Machinery  Co.,  St.  Louis,  Mo.  ;  A. 
F.  George  Co.,  Los  Angeles,  Cal.,  and 
others.  Reference  may  be  made  to  the 
"Business  Directory"  printed  in  each 
number  of  Municipal  Engineering,  un- 
der the  headings  "Cement  Block  Ma- 
chines," "Cement  Brick  Machines,"  "Con- 
crete Blocks,"  "Concrete  Construction 
Machinery." 

The  makers  mentioned  make  blocks  by 
dilTerent  processes,  but  can  all  give  in- 
structions for  making  waterproof  blocks 
bv  their   methods. 


Articles  on  Concrete  Taving. 

Has  there  appeared  In  any  recent  num- 
ber of  Municipal  Engineering  a  compre- 
hensive article  on  concrete  paving?  I  am 
looking  for  such  information  as  to  cost, 
specifications    and    efTiciency. 

M.   E.   C,   ,    Minn. 

The  following  articles  have  appeared  In 
the  last  few  volumes  of  Municipal  En- 
gineering : 

In  vol.  xxxvili :  "Specifications  for 
concrete  sidewalks,  curbs  and  grutters  and 
pavements,"  p.   244. 
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In  vol.  xxxvii :  "Will  a  Concrete  Street 
Crack?"  p.  35  ;  "Cost  of  Street  Paving," 
p.  177.  The  article  on  p.  35  refers  to  a 
number  of  prior  articles  describing  vari- 
ous forms  of  concrete  paving,  such  as 
the  Blome,  in  vol.  xxxv,  p.  369,  and  vol. 
xxxiv,  p.  412  ;  a  German  pavement  in  vol. 
xxxv,  p.  36  ;  Richmond  pavements  in  vol. 
xxviii,  p.  388,  and  vol.  xxxiv,  p.  168  ;  the 
Toronto  pavements  in  vol.  xxvii,  p.  3  50  ; 
the  Grand  Rapids  pavements  in  vol.  xxiii, 
p.  400  ;  the  Belief ontaine  pavements,  now 
about  20  years  old,  in  vol.  iv,  p.  229,  vol. 
xvii,  pp.  383,  384,  vol.  xix,  p.  427,  vol. 
xxxv,    p.    180,    and   others. 


Cast   Stone  Boat  Ends. 

For  sometime  I  have  looked  for  infor- 
mation or  advertisement  in  regard  to  cast 
stone  boat  crooks  or  ends.  If  you  will 
inform  me  I  will  write  for  description 
and  price.  Would  like  one  that  can  be 
used   with  a  pole. 

W.  H.  T.,   Rhinebeck,   N.   T. 

Can  any  of  our  readers  answer  this 
inquiry? 


Forms  for  Concrete  Sewers — Books  on   Kein- 
torced   Concrete  Sewer.s. 

I  desire  to  obtain  the  names  of  manu- 
facturers of  forms  for  concrete  sewer 
work.  Also  names  of  books  which  give 
most  information  on  design  and  construc- 
tion of  reinforced  concrete  sewers.  Such 
information  as  you  may  be  able  to  give 
me  will   be   greatly   appreciated. 

E.  R.  W.,  Port  Huron,  Mich. 

On  page  368  of  the  May  number  will 
be  found  a  list  of  patents  which  contains 
several  on  molds  for  concrete  sewers  and 
pipes.  The  American  Cement  Machinery 
Co.,  St.  Louis,  Mo.,  can  supply  the  de- 
sired forms.  Other  makers  of  such  forms 
are  the  Adjustable  Steel  Centering  Co., 
Fond  du  Lac,  Wis.  ;  Blaw  Collapsible  Steel 
Centering  Co.,  Pittsburg,  Pa.  ;  Merillat 
Culvert  Core  Co.,  Winfield,  Iowa ;  Ray 
Thomas,  Faribault,  Minn. 

More  or  less  information  about  the  con- 
struction of  reinforced  concrete  sewers 
will  be  found  in  Taylor  &  Thompson's 
"Concrete,  Plain  and  Reinforced"  ($5), 
and  Buel  and  Hill's  "Reinforced  Concrete" 
($5). 


Sanitary    Provisions    WTtliotit     Water    or 
Sewers. 

Our  Board  of  Health  is  desirous  of  ob- 
taining information  as  to  the  best  method 
of  outdoor  closet  to  adopt  as  a  regulation 
closet  for  use  in  those  parts  of  our  city 
where  sewer  and  water  connection  can 
not  be  obtained. 

Outside  our  water  and  sewer  area  and 
in  many  of  the  older  class  of  houses 
within,  we  have  up  to  the  present  had  in 
usp  closets  equipped  with  a  sanitary  pal!. 
This  we  have  found  to  be  an  expensive 
method  as  these  pails  have  to  be  emptied 
both  winter  and  summer,  once  per  week. 
In  winter  a  thawing  process  is  necessary 
as  a  preliminary  and  in  summer  the  odor 
from  these  pails  is  very  insistent ;  more- 
over we  have  reason  to  believe  that  the 
flies  feed  on  the  contents  of  these  pails 
and  convey  typhoid  poison  to  food  sup- 
plies in  houses,   thus  explaining  the   large 


number  of  cases  we  have  usually  in   Sep- 
tember and   October  each  year. 

I  am  of  opinion  that  pits  of  a  regula- 
tion depth  suitable  for  cleaning,  with  a 
regulation  closet,  would  be  less  objection- 
able, less  expensive  and  more  sanitary 
than  the  pail  or  box  system,  provided 
wells  are  prohibited.  Our  soil  here  is  a 
heavy  clay  somewhat  impervious  to  mois- 
ture. City  water  is  obtainable  from  the 
water  wagons  by  those  who  cannot  get 
water  service   at  present. 

I  would  be  glad  to  have  any  informa- 
tion you  can  give  me  as  to  the  method 
you  have  found  best  in  your  city,  and 
also  your  opinion  of  the  comparative 
merits  and  defects  of  the  pail  or  box  sys- 
tem and  the  pit  system 

T.  H.  WHITELAND, 
Medical  Health  Officer, 

Edmonton,    Alberta. 

Any  provision  for  taking  care  of  house 
wastes  other  than  immediate  removal  by 
water  carriage  requires  the  most  rigid 
and  constant  supervision  by  the  health 
authorities,  but  it  is  possible  to  inaugai- 
rate  a  comparatively  inexpensive  system 
and  to  operate  it  without  nuisance,  the 
great  expense  being  in  the  payment  of 
the    force    of    inspectors. 

It  is  possible  to  operate  earth  closets 
inside  the  house  without  odor  or  danger 
from  flies  in  both  summer  and  winter, 
but  they  must  be  used  only  for  human 
excrement  and  there  must  be  a  sufficient 
supply  of  dry  absorbent  earth  or  fine  ash, 
or  a  mixture,  so  that  every  solid  or 
liquid  deposit  shall  be  completely  covered 
and  absorbed  as  soon  as  made.  The  use 
of  such  closets  can  be  learned  as  readily 
as  the  use  of  water  closets,  but  the  av- 
erage citizen,  not  to  speak  of  the  chil- 
dren, is  too  careless  to  perform  the 
covering  process  completely  and  careful- 
ly. This  accounts  for  the  freezing  of 
the  contents  of  pails  in  the  winter  and 
consequent  difficulty  of  removal  if  they 
are  used  in  a  cold  outbuilding,  for  nat- 
ural carelessness  about  such  use  is  em- 
phasized by  the  desire  to  get  in  out  of 
the  cold.  Between  the  possibility  of  odors 
due  to  carelessness  in  the  use  of  the  earth 
closets  in  the  house  and  the  almost  cer- 
tain difficulties  of  removal  in  the  winter 
if  they  are  located  in  outbuildings,  the 
authorities  much  choose  according  to  their 
local   conditions. 

Perhaps  the  removal  problem  would  be 
somewhat  simplified  if  the  full  pails  or 
boxes  -were  carried  to  the  place  of  dis- 
posal for  emptying,  a  clean  pail  being  left 
in  place  of  each  full  pail  removed  from 
a  residence.  If  necessary  there  might  be 
a  provision  for  placing  the  pails  in  a 
heated  room  for  thawing  out,  and  there 
should  be  a  provision  for  thorough  clean- 
ing and  disinfection  before  the  pails  are 
again  used. 

The  matter  of  earth  closets  and  also 
that  of  vaults  or  pits  is  briefly  but  com- 
prehensively treated  in  Chapins'  "Munici- 
pal Sanitation  in  the  United  States"  ($5), 
a  most  valuable  book  for  the  health  de- 
partments of  cities. 

In    the    January    number   of   MuNiCiPAii 
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Enoineering,  vol.  xxxvili,  p.  ;i7.  will  be 
found  a  collection  of  regulations  ^fnvfrn- 
Injf  the  cleanliiB  of  vaults  or  pits  and 
regulations  of  their  size,  much  of  the  in- 
formation being  taken  from  Dr.  Chapin's 
book. 

As  to  which  method  produces  the  least 
nuisance  and  can  be  operated  with  the 
least  trouble  and  expense,  no  definite  an- 
swer can  be  given.  It  depends  upon  the 
habits  and  customs  of  the  people.  If  they 
have  been  brought  up  to  the  use  of  the 
earth  closet  there  will  be  little  or  no  dif- 
ficulty in  operating  that  system.  If  they 
have  been  accustomed  to  the  pit  or  cess- 
pool system  it  will  be  difficult  to  teach 
them  the  necessity  of  careful  operation 
of  the  earth  closets.  The  pits  are  almost 
certain  to  become  nuisances  unless  cleaned 
and  thorough  disinfected  at  reasonably 
frequent  intervals.  They  will  have  the 
advantage  in  a  cold  climate  that  it  will 
not  be  necessary  to  clean  them  during  the 
winter,  but  it  is  difficult  to  disinfect  or 
deodorize  them  without  cleaning  them, 
especially  if  any  water  except  human  ex- 
crement drains  into  the  pit.  The  writer 
is  disposed  to  favor  for  a  city  in  the 
latitude  of  Kdmonton,  the  pits  If  deep 
enough,  made  of  concrete,  water  tight, 
with  no  overflow,  and  protected  from  the 
entrance  of  any  water.  If  cleaning  is 
delayed  they  can  be  deodorized  when 
necessary  by  comparatively  small  doses 
of  chemicals  dissolved  in  water  and  care- 
ful deposit  of  dry  absorbent  fine  earth 
and    ashes. 

If  a  residence  has  water  supply,  but 
no  sewer,  the  Ashley  residential  septic 
tank,  described  in  Municipal  Engineer- 
ing, vol.  xxiii,  p.  35,  or  those  described 
in  vol.  xxiii,  p.  37  and  in  vol.  xxxv,  p. 
244,  may  be  found  available. 


Book  on  Sewer  Pipe  Manufacture. 

Will  you  very  kindly  advise  where  the 
writer  can  secure  a  book  on  the  manu- 
facture   of    vitrified    sewer    pipe? 

I.  M.,  Kansas  City,   Mo. 

The  writer  knows  of  no  book  on  the 
manufacture  of  vitrified  sewer  pipe,  and 
of  but  one,  Hanson's,  on  the  manufacture 
of  cement  tile  and  pipe.  Can  our  readers 
give   any    information   on   the   subject? 


How  to  Pay   for   Sewer   System. 

The  city  of  Phoenix  is  contemplating 
at  the  present  time  the  installation  of  a 
sewer  system  costing  in  the  neighborhood 
of  $400,000,  and  no  little  argument  is 
being  used  as  to  the  best  means  of  rais- 
ing the  money  for  this  particular  pur- 
pose. 

If  I  could  trespass  on  your  time  I 
would  appreciate  it  very  much  if  you 
would  furnish  me  with  such  information 
as  you  may  have  as  to  the  most  advanced 
means  adopted  at  the  present  time  by 
municipalities  for  raising  the  funds  neces- 
sar>-  to  install  sewer  systems. 

The  argument  here  is  against  a  straight 
bonding  proposition  and  for  the  assess- 
ment plan.  Some  few  of  us  have  pro- 
nounced ideas  as  to  which  is  the  better 
method,  but  they  are  apparently  not  con- 


vincing, and  I  should  like  some  informa- 
tion from  an  authentic  source  as  to  the 
methods  employed. 

H.    S.    R.,    Phoenix,   Ariz. 

This  question  should  be  answered  for 
the  city  of  Phoenix  by  some  one  famllar 
with   the   l.nws  of   Arizona. 

Theoretically  there  are  three  principal 
elements  In  the  assessment  of  the  cost 
of  sewers  which  .should  be  considered  In 
every  case.  Practically  all  but  one  or 
two  of  them,  not  always  the  same,  are 
neglected. 

If  the  whole  sewer  system  Is  construct- 
ed at  once,  it  may  very  well  be  paid  for 
by  the  city  at  large,  the  money  being 
raised  by  bonds  or  directly  by  tax.  But 
a  strict  application  of  the  principles  re- 
ferred to  would  cau.se  the  assessments  of 
benefits  to  be  distributed  in  a  manner 
somewiiat   like   that  stated  below. 

If  parts  of  the  sewer  system  are  con- 
structed at  different  times,  the  following 
points  should   be  considered : 

1.  The  sewer  system  is  of  benefit  for 
drainage  largely  in  proportion  to  area 
and  this  portion  of  the  cost  should  be 
assessed   according  to   area. 

2.  It  adds  to  the  value  of  a  lot  in  pro- 
portion to  the  value  of  the  lot,  if  it  is 
assumed  that  every  lot  requires  a  con- 
nection for  sanitary  purposes.  This  state- 
ment may  be  modified  somewhat  in  the 
case  of  lots  used  for  some  particular 
purpo.ses.  such  as  storage  warehouses, 
coal  yards,  etc.,  which  require  but  little 
in  the  way  of  sanitary  service. 

3.  The  city  as  a  whole  is  benefited  by 
drainage  and  general  sanitary  improve- 
ment and  should  pay  its  share  of  the 
cost,  say  for  drainage  in  proportion  to 
area  of  public  streets,  grounds,  buildings, 
etc.,  and  for  sanitary  purposes  according 
to  the  best  judgment  of  the  assessing  au- 
thority. 

4.  A  main  sewer  benefits  the  whole 
district  which  will  ultimately  drain  into 
it,  and  the  cost  of  such  sewers  in  excess 
of  those  for  the  purposes  of  the  abutting 
property  should  be  distributed  over  the 
whole  drainage  district  in  accordance  with 
the  preceding  principles.  A  local  sewer 
may  be  assessed  directly  upon  the  abut- 
ting property  benefited,  including  the  city 
for  the  common   areas. 

The  subject  is  discussed  in  considerable 
detail  in  a  number  of  articles  which  have 
appeared  in  Municipal  Engineering,  the 
latest  of  which,  in  the  March  number,  vol. 
xxxviii,  p.  190.  contains  references  to  the 
others. 


Catrhbasins    on    I'npaved    Streets. 

Renville  is  a  town  of  about  1.500  in- 
habitants, and  is  putting  in  a  drainage 
sy.stem  for  storm  water,  cellars,  low 
ground  surface  water,  etc.  In  the  prin- 
cipal streets  would  you  recommend  a 
simple  form  of  catch  basin  for  storm 
water  inlet  or  would  you  recommend  a 
street  inlet  nmning  direct  to  the  drain? 
The  streets  are  not  paved.  Would  there 
be    danger    of    silt    being    deposited    and 
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clogging    the    drains,    tlie    grades    varving 
from    0.10    to    0.20   per  cent. 

C.   V,'.   J.,    Renville,    Minn. 

Presumably  the  drains  will  be  of  vitri- 
fied pipe,  the  circumstances  not  requiring 
them  to  be  so  large  that  brick  or  con- 
crete must  be  used.  In  such  case  the 
lowest  gradient  named,  which  is  equiv- 
alent to  a  fall  of  1  foot  in  1,000.  would 
hardly  be  strong  enough  to  insure  that 
the  sewers  would  be  self  cleansing,  with 
large  quantities  of  silt  washed  in  from 
the   unpaved   streets. 

Catch-basins  are  of  no  value  unless 
the  deposits  in  them  are  cleaned  out  be- 
fore the  basins  are  filled  up  to  the  level 
of  the  outlets.  The  question  is  therefore 
one  of  comparison  of  the  cost  of  cleaning 
catchbasins  whenever  test  shows  cleaning 
to  be  necessary  and  cleaning  sewers  at 
regular  intervals  so  that  there  will  be  a 
certainty  that  they  will  not  be  stopped 
up.  Probably  the  catehbasin  cleaning 
will  be  the  cheapest  with  unpaved  streets, 
especially  if  the  streets  are  not  hard 
macadam  streets,  but  are  subject  to  wash 
by  the  general  passage  of  heavy  rainfall 
over  the  surface  or  of  large  quantities 
flowing  rapidly  in  the  side  ditches  or 
gutters. 

If  it  were  possible  to  give  the  drains 
more  fall  and  the  streets  were  paved,  and 
no  sewage  entered  the  drains  the  case 
might   easily  be   reversed. 


Books  on  Macadam  Roads. 

Is  there  any  book  published  which  is 
considered  an  authority  on  macadam 
streets   and   roads? 

"Kidder"  and  "Trautwine"  are  authori- 
ties in  their  line,  and  if  there  is  such  a 
book  covering  road  building,  particularly 
crushed  stone  construction,  we  would 
like  to  get  it.  V.,  ,  Ind. 

An  excellent  book  covering  all  parts  of 
the  standard  macadam  road,  not  treated 
with  oil  or  tar,  is  Byrne's  "Highway  Con- 
struction" ($5)  ;  Aitken's  "Road  Making 
and  Maintenance,"  is  an  English  book 
which  is  also  standard.  Books  treating 
of  methods  of  improving  the  quality  of 
macadam  roads,  all  new,  are  Hubbard's 
"Dust  Preventives  and  Road  Binders" 
($3)  ;  Smith's  "Dustless  Roads,  Tar  Mac- 
adam" (English,  $3. .50)  ;  Judson's  "Road 
Preservation  and  Dust  Prevention" 
($1.50).   

\Miere   Has   Gilsonite   Been   Used   in   -Vsplialt 
Pavements? 

Con  you  give  me  any  information 
through  the  question  department  of  your 
magazine  as  to  where,  in  what  cities 
(first  class)  there  has  been  any  Gil- 
sonite asphalt  material  laid  and  with 
what  success. 

J.   B.,  Milwaukee,  Wis. 

Gilsonite  is  reported  to  have  been  used 
in  asphalt  pavements  at  some  time  during 
the  last  fifteen  years  in  the  following 
cities :  Chicago,  111.  ;  Waterloo,  Des 
Moines,  Mason  City,  Iowa ;  Oklahoma 
City,    Guthrie,    Sapulpa,    Muskogee,    Shaw- 


nee, Okla.  ;  Denver,  Col.  ;  St.  Louis,  Kan- 
sas City,  Mo.  ;  Ft.  Wayne,  Ind.  ;  Mem- 
phis, Tenn.  ;  Montgomery,  Huntsvllle, 
Ala.  ;  Wichita,  Kan.  The  writer  has  not 
knowingly  seen  any  of  these  pavements 
except  those  at  Ft.  Wayne,  which  are 
about  eighteen  months  old,  having  passed 
through  two  winters.  They  promise  to 
require  very  slight  expenditure  for  re- 
pairs during  their  ten-year  period  of  guar- 
anty. Such  reports  concerning  the  others 
as  have  reached  the  writer  indicate  that 
they    are    equally    satisfactory. 

Can  any  of  our  readers  give  the  results 
of  their  observations  of  Gilsonite  asphalt 
pavements,  giving  detail  of  date  and  meth- 
od of  construction  and  present  condition? 

As  shown  by  the  report  in  Municipal 
ExGixEERiNGj  vol.  xxxvil,  p.  255,  the 
amount  of  Gilsonite  produced  has  in- 
crease from  about  11,000  tons  in  1905  to 
about  19,000  tons  in  1908.  Some  of  this 
increase  has  been  on  account  of  increased 
use  in  pavements,  although  Gilsonite  is 
extensively  used  also  in  the  manufacture 
of  paints,  varnishes  and  other  products 
requiring  a  very  pure  asphalt. 


Garbage    Disposal    in    America. 

Nous  vous  serious  tres  obliges  si  vous 
pouvez  nous  documentes  sur  les  resultats 
obtenus  en  votre  pays  par  les  precedes  de 
cuisson  des  ordures  menageres  ongadues 
des  villes  pour  la  production  de  la  vapeuv 
ou  des  engrais.  Ou  a-t-on  fait  des  appli- 
cations de  ce  systeme  et  a  qui  pouvons 
nous  nous  addresser  pour  obtenir  des  res- 
seignements  detailles  a  ce  sujet. 

BAUDY, 
Chaumont,  Haute  Marne,  France. 

Morse's  book  on  "The  Collection  and 
Disposal  of  Municipal  Waste"  (?5)  gives 
descriptions  of  practically  all  the  garbage 
disposal  plants  in  the  United  States.  His 
article  in  Municipal  Enc.ineerinOj  vol. 
xxxviii,  p.  258,  describes  the  systems  of 
destruction  of  garbage,  including  the  pro- 
duction .  of  steam.  The  series  of  articles 
by  Hugh  S.  Watson,  in  vol.  xxxvii,  p.  287, 
vol.  xxxviii,  pp.  1,  73,  143,  229,  299,  etc., 
while  written  by  an  Englishman,  well 
describes  American  practice  in  garbage 
destruction  at  high  temperatures,  for  prac- 
tically the  same  furnaces  are  used  in  both 
countries.  Other  articles  describing  less 
satisfactory  methods  of  garbage  disposal 
will  be  found  in  vol.  xxxvi,  p.  36,  and 
vol.  XXXV,  pp.  179,  359  and  376,  and  others 
in  still  earlier  volumes. 


Information    About   Public   Markets. 

I  write  to  ask  that  you  refer  me  to  any 
copy  or  copies  of  Municipal  Engineering 
that  deals  with  the  sub.iect  of  city  mar- 
kets, their  dimensions,  general  plan  and 
method  of  operation.  If  this  subject  has 
not  been  covered  by  your  journal,  I  will 
appreciate  your  giving  me  any  informa- 
tion that  will  lead  to  my  getting  up-to- 
date  literature  on  this  matter. 

L.   E.,   Little  Rock,   Ark. 

Only  recently  have  any  approximately 
thorough  studies  been   made   of   the  prob- 
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lenis  of  tlic  piihlic  markt't  iiml.  sn  lar  as 
the  writtT  knows,  hoik-  of  these  have 
found  tlieir  way  into  book  foriii.  The 
proportion  of  staml-space  to  passageways, 
the  vohiine  of  air  hi  the  room,  the  supply 
of  heated  or  cooled  air  of  proper  humid- 
ity, tlie  separatit)n  Into  departments  for 
different  kinds  of  marketable  products  so 
that  each  departmi  tit  will  have  its  supl'l.v 
of  proper  volume  and  (piality,  the  control 
of  the  air  supply  so  that  the  variations 
in  number  of  people  can  bo  provided  for, 
the  extraction  of  odors  and  prevention  of 
their  spread  out  of  their  departments,  the 
supply  of  day-light  without  direct  sun- 
light during  market  hours  and  of  direct 
sunlight  during  vacant  hours  for  purify- 
ing purposes,  the  provision  of  closed 
cases,  humidors  and  refrigeration  for  the 
products      recpiiring    these    various    treat- 


nu-nls,  tho  pn>\jsic.ti  of  thorough  drain- 
age, and  arrangement  of  stands  so  that 
thorough  washing  with  plenty  of  water 
under  pressui'f  is  easy,  the  provision  of 
convenient  methods  of  collecting  an<l  re- 
moving the  solid  refuse,  the  provision  of 
cold  storagi'  and  dry  storage,  and  a  num- 
ber of  lesser,  related  problems  should  all 
be  considered  In  the  design,  construction 
and  operation  of  a  market.  But  few 
architects  or  engineers  have  made  these 
studies.  The  writer  knows  but  one  or 
two. 

Some  of  these  matters  have  received  a 
reasonable  amount  of  attention  in  a  mar- 
ket recently  constructed  by  a  private 
compaii.v  in  Seattle,  Wash.,  some  descrip- 
tion of  which  will  be  found  in  an  article 
in  the  department  "I-'rom  Workers  in  the 
Kiel.l." 


FROM  WORKERS  IN 
THE  FIELD 

Practical  Points  from  Practical  People. 


Contributions  to  this  Department  are  Invited.  Give  from  your  experience  for  the  benefit  of 
other5.  No  matter  about  the  style  of  the  composition,  the  fact  is  what  is  wanted.  Use  the  Ques- 
tion Department  for  what  you  want  to  know;  use  this  Department  for  what  you  can  tell  others. 


IO\p<Tts    in    C'alifiiriiia    .Vsplialt. 

The  undersigned  notes  in  tlie  Question 
Department,  Municipal  Exgineering, 
.\prii  number,  an  inquiry  regarding  as- 
phalt paving  experts  who  have  had  some 
experience  with  California  asphalts.  As 
I  am  always  willing  to  give  any  one  in- 
terested the  benelit  of  my  experience  in 
the  asphalt  paving  industry,  it  may  not 
be  amiss  for  me  to  advise  the  gentleman 
making  inquiry  tliat  I  have  been  contin- 
uously engaged  in  the  asphalt  paving  in- 
dustry since  1SS3.  Until  five  years  ago 
I  was  connected  with  companies  using  so- 
called    "natural"    asphalts    exclusively. 

•\bout  that  time  I  became  interested  in 
the  asphalts  manufactured  from  the  heavy 
malthas  obtained  on  the  Pacific  coast, 
and  after  careful  and  exhaustive  examina- 
tion I  was  led  to  conclude  that  asphalts 
properly  produced  from  that  source  were 
far  superior  to  most  of  the  so-called 
"natural"  asphalts.  I  have  since  been 
interested  entirely  in  the  California  pro- 
ductions and  will  be  pleased  to  give  any- 
one interested  the  benefit  of  my  experi- 
ence in  that  line,  as  it  has  been  undoubt- 
edly proven  that  pavements  laid  from 
California  asphalt  which  has  been  prop- 
erly   refined    and    is   properly   used    at    the 


paving    plant    is    a    very    superior    pave- 
ment. 

In  1903  220.416  tons  of  so-called  "nat- 
ural" asphalt  was  imported  to  the  United 
States,  while  only  about  32,000  tons  of 
California  material  was  marketed.  The 
year  1907  shows  that  about  65,000  tons  of 
so-called  "natural"  asphalt  was  imported 
in  the  United  States,  whereas  110,000  tons 
of  California  were  produced  and  sold. 
There  must  he  a  reason  for  these  figures, 
which  are  approximately  very  correct. 
GEO.    W.    L.\MSON, 

Chicago,  III. 


Form    for    Water    Bill. 

Tlie  face  of  the  bill  for  water  used  by 
the  water  commission  of  Frankfort,  N.Y., 
is  shown  in  the  accompanying  cut,  also 
of  the  stub.  A  notable  point  is  the  method 
of  securing  advance  payment  on  a  bill  for 
metered  water.  The  bill  is  for  six  months 
and  the  minimum  bill  is  $7  a  year  or 
$3..t0  for  six  months.  For  the  first  six 
months  of  the  contract,  or  proportionate 
time  to  October  1,  the  consumer  pays  in 
advance  the  half  or  proportionate  amount 
of  $7.  Thereafter  he  pays  in  advance 
half  of  the  bill  for  the  preceding  year, 
so  that,  while  he  is  paying  in  advance  for 
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water  he  is  actually  paying  the  amount 
which  accrued  from  his  use  of  water 
during  the  preceding  year.  This  is  shown 
in  the  fine  print  on  the  face  of  the  bill. 
Following  are  the  items  of  information 
given  on  the  back  of  the  bill : 

RULES    AND    RATES. 

I.  All  bills  are  made  to  the  owner  of 
the  premises  and  are  due  when  presented. 

II.  Meters  must  be  easy  of  access  at 
all  times  for  examination  by  the  water 
commissioners. 

III.  They  must  be  protected  from 
freezing  or  other  injury  by  the  care  and 
at  the  cost  of  the  water  consumer. 

IV.  Meters  must  not  be  tampered  with 
and  must  not  be  removed  without  notice 
to  the  water  commissioners. 

"V.  If  a  meter  gets  out  of  order  and 
fails  to  register,  the  consumer  will  be 
charged  at  the  average  daily  consumption 
of  water  as  shown  by  the  meter  when  in 
order. 

VI.     All  water  passing  through  the  me- 


before  the  first  day  of  April  and  October 
of  each  year,  and  five  per  cent  will  be 
added  to  and  collected  on  all  water  bills 
remaining  unpaid  20  days  after  the  water 
rents  shall  actually  be  due  and  unpaid ; 
and  should  any  water  rents  remain  unpaid 
for  a  space  of  30  days  after  the  same  is 
due  and  notice  personally  served  upon  the 
party  or  person  owning  the  premises  to 
which  the  water  is  supplied,  or  on  the 
agent  thereof  that  said  water  rent  is  due 
and  unpaid,  the  supply  of  water  to  said 
premises  shall  be  shut  off. 

STATE    LAWS. 

Sec.  227.  Connections  with  Mains. — 
Supply  pipes  connecting  with  mains  and 
used  by  private  owners  or  occupants  shall 
be  laid  and  kept  in  repair  at  their  ex- 
pense. Such  pipes  can  only  be  connected 
with  the  mains  by  permission  and  under 
the  direction  of  the  Board  of  Water  Com- 
missioners. A  member  of  the  board  or 
its  authorized  agent  may  at  any  time 
enter  a   building  or  upon   premises  where 
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ter   will    be   charged    for   whether   used   or 
wasted. 

VII.  No  meter  rate  less  than  $7.  One 
cubic  foot  of  water  is  seven  and  one-half 
gallons. 

VIII.  Every  consumer  of  water  should 
learn  to  read  his  meter  and  observe  that 
there  is  no  waste  of  water  by  leakage. 
Meters  will  not  register  more  water  than 
passes  through  them.  To  test  a  meter, 
close  all  fixtures  and  watch  the  hand  on 
the  dial  registering  the  smallest  number 
of  cubic  feet.  If  the  hand  moves  at  all, 
there  is  a  leak — find  it  and  have  it  stopped. 
Its  further  accuracy  can  be  tested  by  the 
consumer  at  any  time  by  noticing  whether 
the  meter  registers  one  cubic  foot  when 
seven  and  one-half  gallons  or  sixty-two 
and  one-half  pounds  of  water  is  drawn 
from  the  pipe. 

VILLAGE    ORDINANCES. 

Chapter  XII.  Sec.  1.  Water  Rents. — 
All  water  rents  may  be  paid  semi-annu- 
ally in  advance  at  the  First  National 
Bank    of    Frankfort,     New    York,     on    or 


water  is  used  from  supply  pipes  and  make 
necessary  examinations. 

RATES     FOR     WATER     WHEN     USED     THROUGH 
METERS. 

25,000  gallons  or  less,  per  year,  lump 
price  yearly,  equal  to  28  cents  per  1,000 
gallons,  is  the  sum  of  $7.00. 

1.  35,000  gal.  or  less,  per  year,  each 
1,000  gals.,  24  cts.  after  first  25,000  gals. 
is  $7.24 — $9.40. 

2.  50,000,    21   cts.,    $9.40 — $12.25. 

3.  65,000,    18    cts.,    $12.25 — $14.20. 

4.  85,000,    15    cts.,    $14.20 — $16.00. 

5.  105,000,    13    cts.,    $16.00 — $17.40. 

6.  225,000,    12    cts.,    $17.40 — $31.00. 

7.  500,000,    11    cts.,    $31.00 — $59.25. 

8.  1,000,000,    10  cts.,    $59.25 — $104.50. 

9.  1,700,000,   9  cts.,   $104.50— $157.75. 

10.  2,600,000,    8    cts.,    $157.7.5— $213.00. 

11.  3.500,000,    7    cts., 

12.  5,000,000,    6    cts., 

13.  8,000,000,    5    cts.. 
All  greater  quantities   at   the  rate   of   5 

cents  per   1,000  gallons. 


$213.00 — $250.25. 
$250.25 — $305.50. 
$305.50 — $405.75. 
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A  hill  for  3'., 000  t^allotis  used  in  »  year 
would   be  computed   thus: 

35,000  sal.   meter  roadinn. 

25.0(10    Kal.    at $7.00 

10.000   gal.  at   24c 2.40 

Total    '9.40 

After  the  first  year  lialf  of  this  amount 
could  l)e  paid  In  April  and  the  other  half 
in  October,  as  shown  on  tlie  face  of  the 
bll!. 


Dii.v    l.nlior    vh.    Contriw't    Work    on    I.un    .\ii- 
ifeles    .\qiirdii<-(. 

The  following  IntercstinK  communica- 
tion appeared  in  a  recent  number  of  Paci- 
fic Outlook,  published  at  Los  Angeles,  Cal.  : 

In  your  issue  of  December  11,  1909,  you 
publisli  a  copy  of  an  article  which  ap- 
peared in  "Engineering-Contracting,"  re- 
viewing a  report  by  Metcalf  and  Kddy, 
consulting  engineers  of  Boston, — this  re- 
port having  been  made  to  the  Boston  Fi- 
nance Commission  on  the  relative  econ- 
omy of  doing  public  wortc  by  contract  or 
by  municipal  day  labor,  called  "force  ac- 
count." The  finding  is  that  force  account 
work  is  the  more  expen.sive  method  in 
certain  New   England  Cities. 

The  entire  tenor  of  the  article  is  to  the 
effect  that  all  public  work  should  be  done 
by  contract.  The  report  by  Metcalf  and 
Eddy  h.is  been  extensively  reviewed  by 
engineering  publications.  The  firm  of 
Metcalf  and  Eddy  are  engineers  in  good 
standing,  but  it  should  be  remembered 
that  "Engineering-Contracting"  is  a  paper 
that  Is  devoted  to  the  interests  of  the 
contractors  of  the  United  States. 

Mucli  municipal  work  has  been  done  in 
the  past  without  adequate  supervision  and 
economic  management,  men  of  low  effi- 
ciency often  gradually  aceumulating  in  a 
permanent  organization.  When  public 
work  is  performed  politically,  there  is  no 
limit  to  the  extravagant  costs  that  ma.v 
result,  just  as  there  would  be  imder  con- 
tract work  resulting  from  collusion,  and 
a  discussion  thereof  is  superfluous.  The 
question,  therefore,  resolves  itself  into 
one  of  whether  municipal  work  can  be 
organized  on  business  principles.  There 
is  no  reason  why  a  municipality  with 
large  financial  resources,  capable  of  buy- 
ing adequate  equipment  and  paying  rea- 
sonable salaries,  should  not  obtain  as  high 
grade  machinery  and  superintendents  as 
any  contractor.  Manufacturers  take  pride 
in  selling  their  equipment  to  a  municipal- 
ity or  to  the  Federal  Government,  and 
advertise  such  sales  extensively.  Most 
young  men,  and  particularly  ambitious 
young  engineers  seeking  experience  and 
reputation,  desire  connection  with  large 
public  organizations  in  an  official  capac- 
ity, provided  the  job  is  clean,  and  they 
are  usually  willing  to  work  at  less  wages 
than  they  would  for  an  individual. 

Let  no  one  think  that  the  engineering 
direction  of  public  work  under  contract  is 
a  flowery  bed  of  ease.  It  requires  as 
much  detailed  supervision  and  vigilance  as 
if  the  work  were  carried  on  by  an 'organ- 


ization reporting  directly  to  the  engineer. 
Often  wlien  contractors  encounter  great 
difficulties  and  unexpected  expenses,  tlie 
municipality  and  the  engineer  are  left  to 
finish  the  work.  This  was  illustrated  in 
tlie  case  of  the  outfall  sewer  In  Los  Ang- 
eles and  at  the  I^aguna  iJ.im  which  was 
starteiJ  for  the  lieclamation  Service  by 
one  of  the  largest  contracting  firms  In  the 
United  States.  Conversely,  if  the  work 
proves  unexpectedly  easy,  the  municipal- 
ity would  not  share  In  the  resulting  good 
fortune.  It  is  often  a  case  of  "lieads  I 
win  and  tails  you  lose." 

There  is  more  temptation  for  a  con- 
tractor, no  matter  how  honor.ible  he  may 
be,  to  skimp  his  work  for  which  he  is 
paid  a  fixed  sum,  than  for  a  municipality 
to  slight  its  own  work  under  the  force 
account  system.  Pieces  of  work  on  which 
the  costs  are  very  uncertain,  such  as 
tunnel  driving  and  foundation  work,  are 
those  best  suited  to  the  force  account  sys- 
tem, because  a  good  contractor  must  as- 
sume all  unfavorable  conditions  as  oc- 
curring,  and  bid  accordingly. 

When  public  work  is  let  by  contract,  it 
must  be  as  the  result  of  advertising  and 
the  law  usually  compels  the  award  to  the 
lowest  bidder  or  to  the  lowest  responsible 
bidder.  In  our  own  street  work,  it  must 
be  the  lowest  bidder  or  all  bids  must  be 
rejected.  The  lowest  bidder  may  be  a 
bidder  with  bad  judgment  as  to  probable 
costs,  and  while  his  bid  may  be  protected 
by  bond,  the  bond  is  of  little  practical 
value.  I  have  never  known  of  collection 
on  a  contractor's  bond. 

The  greatest  advantage  that  the  con- 
tractor enjoys  is  that  he  can  purchase 
materials  and  emplo.v  men  quickly,  where- 
as municipal  officers  are  seriously  incum- 
bered with  formalities,  designed  to  pre- 
vent fraud,  but  which  are  an  expensive 
handicap  to  an  honest  administration. 

The  Los  Angeles  Aqueduct  is  in  charge 
of  a  non-parti.san  and  most  efficient  board 
of  public  works.  About  95  per  cent  of 
the  work  is  done  by  force  account.  There 
is  not  a  political  appointee  in  the  entire 
organization.  The  engineers  are  ener- 
getic young  men,  ambitious  to  make  rep- 
utations and  are  promoted  on  merit.  The 
bonus  system  is  applied  where  possible, 
and  the  results  so  far  obtained  have  been 
most  satisfactory. 

The  Jawbone  Division  is  twenty-two 
miles  in  length  and  is  the  heaviest  on  the 
Aqueduct.  Consequently,  it  was  one  of 
the  first  to  be  opened  for  construction. 
In  order  to  determine  whether  this  work 
should  be  done  by  contract  or  by  force 
account,  bids  were  called  for;  these  were 
compared  with  the  engineers'  estimates 
and  finally  all  bids  were  rejected  and  the 
engineering  department  ordered  to  con- 
struct the  work  by  force  account.  Mr. 
A.  C.  Hansen  was  placed  in  charge  as 
division  engineer. 

The  Jawbone  Division  Is  now  80  per 
cent  completed.      It   is  possible,   therefore. 
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to  make  a  comparison  between  the  cost 
of  the  work  done  by  the  municipality  and 
the  prices  bid  by  the  contractors.  It  will 
be  appreciated,  however,  by  any  person 
who  has  had  experience  in  construction 
work,  that  the  unknown  elements  of  the 
cost  for  "extra  work"  done  by  the  con- 
tractor are  most  important  ones,  which 
do  not  appear  in  a  bid  but  which  are 
covered  by  the  force  account  cost  figures 
which  are  here  presented. 

These  "cost  figures"  are  reliable ;  each 
piece  of  work  Is  made  the  subject  of  de- 
tailed study.  All  charges  for  general  ex- 
pense, equipment,  housing,  sanitation,  ad- 
ministration, etc.,  are  included.  The  anal- 
ysis was  made  by  Mr.  O.  E.  Clemens,  in 
charge  of  the  cost-keeping  department  of 
the  Aqueduct. 

Of  the  217  miles  of  Aqueduct,  including 
three  hydro-electric  plants  and  one  ce- 
ment plant,  all  work  is  being  done  by 
force  account  with  the  exception  of  11 
miles  of  valley  work. 

One  feature  of  this  work  which,  has 
been  effective  in  securing  good  results  is 
the  issuing  of  monthlj-  cost  and  progress 
bulletins  covering  every  structure.  These 
show  unit  costs  of  similar  work  at  differ- 
ent places,  giving  credit  to  those  in  imine- 
diate  charge  and  advertising  their  results, 
whether  good  or  bad,  throughout  the  en- 
tire organization  each  month. 

COST    ANALYSIS. 

Five  bids  were  received  July  27,  1908, 
for  the  construction  of  the  Jawbone  Divi- 
sion,  as   provided   in   Specification   No.    33. 


These  bids,  with  the  exception  of  the 
lowest,  were  submitted  by  large  and  ex- 
perienced contracting  firms  from  various 
parts  of  the  United  States.  The  unit 
prices  of  the  low  bidder  are  shown  under 
the  tables  of  costs. 

As  stated  elsewhere,  the  estimated 
quantities  shown  on  the  original  specifi- 
cations have  been  somewhat  inodified  to 
meet  conditions  developed  during  con- 
struction, the  tunnel  footage  having  been 
materially  increased  and  conduit  footage 
decreased.  The  comparisons  of  costs  have 
been  based  on  the  quantities  as  now  es- 
tablished. The  estimated  cost  of  engin- 
eering, in  case  the  work  had  been  let  by 
contract,  has  been  added  to  the  contrac- 
tor's bid.  This  expense  under  the  force 
account  system  has  also  been  included  m 
the  costs  shown. 

The  following  plant,  according  to  Speci- 
fication No.  33,  was  to  be  installed  or 
built  by  the  city,  for  the  free  use  of  the 
contractor.  The  cost  of  this  has  been 
eliminated  from  this  analysis : 

Compressor  plants. 

Main  water  pipe  lines. 

Roads  and  trails. 

Power  lines  and  transformer  stations. 

Main  telephone  lines. 

The  charges  for  electric  energy  which 
would  have  been  made  to  the  contractor 
have  been  included  in  force  account  costs. 
The  comparison  of  costs  is  made  on  tun- 
nel and  conduit  work,  the  cost  of  culverts 
being  disregarded,  as  they  represent  a 
very  small  percentage,  and  have  averaged 
less  than  the  bid. 


TOT.-\T,     Ol'AXTTTTES     TXt     I.TXEAI.  FF.ET. 

Section.                                                                  Tunnel.  Conduit. 

1     19,636  23,809 

2    21,332  .5,326 

3     22,830  10,088 

All    63,798  39,223 


Total. 
43,445 
26,6.58 
32,918 

103,021 


COXTRACTOR  S    BID. 

Completed  and  Lined  Tunnels. 

Section.  Feet.  Rate  Per  Ft. 

1    19,636  $22.50 

2    21,332  36.70 

3    22,830  33.30 

All    63,798         Average  $31.11 

Conduit   Excavation. 

Section  Feet.  Aver.  Yardage.     Price  Per  C.Y. 

1     23,809  5.9  $1,066 

2     5,326  5.2  1.625 

3     10,088  5.0  1.175 

All    : 39,223  Average   $6.48* 

Conduit  Lining  and  Cover. 

Section.  Feet.  Rate  Per  Lin.  Ft. 

1    23,809  $6,721 

2    5,326  7.00 

3    10,088  6.876 

All    39,223  Average   $6.80 

♦Cost   per  lin.   ft. 


Total. 
$441,800.00 

782.884.40 
760,239.00 

51,084,923.40 


Total. 
$149,744.32 
45,004.70 
59,267.00 

$254,016.02 


Total. 
$160,020.29 
37,282.00 
69,363.09 

$266,665.38 


KKU.M   WCJKKKIW   I X  TlIK  FIKLD. 
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Uiuler  tlu'  s|i»'cl(lCiitlons,  ciiiioiit,  tunnel 
timbers,  and  reiiifcircinK  steel  were  to  be 
furnished  to  tlie  cuntraetor  free,  at  the 
nearest  railroad  station.  This  represents 
a  cost  to  the  city  as  follows: 

Cement,  per  lineal  foot  of  tunnel  and 
conduit    113.70 

Tunnel  timbers,  per  lineal  foot  of 
tunnel 02 

Steel,  per  lineal  foot  of  conduit 27 

In  ease  the  work  had  been  let  by  con- 
tract, it  would  have  liecn  necessary  to 
mnlntain  an  eiiKlneerinK  staff  with  clerks 
and  inspectors,  at  the  expense  of  the  city, 
for  the  period  of  two  and  one-half  years 
involved  in  the  contract.  This  cost  would 
have  been  $3,715  per  month,  equal  to  a 
total  of  $111,450,  or  an  average  cost  per 
foot  of  aqueduct  of  $1.08.  The  total  cost 
of  engineering  and  supervision,  under  the 
force  account  system  adopted,  is  included 
In   the  unit  costs  given. 

ESTI.MATKD    COST    OF    WORK    TO    CITY    OF    LOS 
ANGELKS,     IF     DONE     BY     CONTRACT. 

Tunnels. 

Bid  per  foot  completed $31.1 ! 

Timbers   per    foot fi2 

Cement    i)er    foot 2.7(i 

Engineering   and    inspect  ii'u 1.08 

Total    per    foot $35.51 

Conduit 

Bid — Excavation    per   foot $   6.4S 

Lining    per    foot 6.80 

Cement    per   foot 2.70 

Steel    per   foot 27 

Engineering   and    inspection l.OS 

Total   per   foot $17.33 

Above  costs  do  not  allow  anything  for 
depreciation  on  instruments  and  equip- 
ment used  by  the  city  on  this  work. 

ACTUAL  COST  BY  FORCE  ACCOUNT. 

The  total  amount  of  work  to  be  done, 
and  footage  completed  to  January  1,  1910, 
is  as  follows : 


Assuming  no  salvage  on  this  plant,  we 
have  $227,000  divided  by  103.021  equals 
$2.20,  average  cost  per  foot  for  entire 
division. 

MAINTENANCE     A.N'I)     OPERATION     TO     JA.N.      1. 

The  general  maintenance  and  operation 
charges  on  water  supply,  ro.ids,  telephones 
and  division  administration,  amounts  to 
3V.  per  cent  of  total  construction  charges, 
or  C8  cents  per  foot  for  tunnels  and  3S 
cents  per  foot  for  conduit.  The  charges 
for  the  field  engineering  and  supervision 
are  included  in  the  construction  costs 
given. 

TOTAL    COSTS    BY     FORCE    ACCOUNT. 

Tunnels. 

Excavation     $12.70 

IJning     6.80 

Maintenance  and  operation fiS 

Equipment   2.20 

Total    $22.38 

Conduit 

Excavation     .  .  $   3.f;o 

Lining     7.30 

Maintenance    and    operation 28 

Equipment    2.20 

Total      $13.48 

CO.MPARISON. 

Tunnels — Cost  by  contract $35.51 

Tunnels^City   costs    22.38 

Saving   per    foot $13.13 

Conduit — Cost    by    Contract $17.33 

Conduit — City   costs    13.48 

$3.85 

63,798    feet   x    $13.13 $S37. 667.00 

39,223    feet  X        3.85 151,008.00 

Estimated     total     saving     on 

Jawbone  Division    $988,675.00 

This  estimated  saving  is  conservative, 
as  the  work  to  be  completed  will  cost  less 
per  unit  than  that  done  previously,  owing 
to  the  nature  of   the  ground  and   the   im- 


Total  Footage, 
Feet. 

Tunnel   excavation    63.798 

Tunnel    lining    63,798 

Conduit  excavation    39,223 

Conduit  lining 39,223 

Detail  of  Tunnels. 

Total  Expended. 

Excavation   and   timbering $780,360.00 

Lining    229,727.00 


Amount  Done, 

Pet  Done. 

Feet. 

61.51.-. 

96  U. 

33.805 

53 

33,868 

86 

16,100 

41 

Amount  Built,  Ft. 

Unit  Cost. 

61,515 

$12.70 

33,805 

6.80 

Total  per  foot  of  completed  tunnel 

Detail  of  Conduit. 


Excavation 
Lining    ..  .  . 


Total  Expended. 
.      $121. .=^21. 50 
1]7,.-j01.50 


Total  per  foot  of  completed  conduit. 


Amount  Built.  Ft. 
33,S6S 
16,100 


$19.50 


$10.90 


EQUIPMENT.  PIPE    LINES,   ETC.,   FOR  THE   ENTIRE    FOOTAGE. 

Miscellaneous  equipment,  exclusive  of  compressor  plants,  main  pipe  lines. 

main  ti-lephone  lines  and  roads $150,000.00 

Branch  pipe  lines,  total  cost 20. 000. no 

Ix>cal  te'ephone  system,   total   cost 4,000.00 

Buildings,  including  wiring  for  lights 53,000.00 

$227,000.00 
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provement  in  the  organization.  Salvage 
values  of  plant,  also  extra  work  which  we 
have  done  and  charged  to  construction 
(which  would  have  been  billed  as  "extra 
work"  by  the  contractor)  would  have  a 
tendency  to   increase   this  estimate. 

One  of  the  most  advantageous  features 
of  force  account  work  is  the  opportunity 
that  it  affords  to  make  changes  in  the 
location  of  the  line  or  in  the  design  of 
the  various  structures,  things  which  are 
very  difficult  to  do  when  a  municipality  is 
bound  by  rigid  contract.  The  economic 
studies  that  are  made  as  the  work  prog- 
resses constantly  offer  suggestions  for  a 
change  in  route  or  changes  in  the  detail 
location.  The  character  of  the  materials 
which  are  encountered  frequently  demands 
a  complete  change  in  the  design  of  a 
structure  to  be  built.  It  is  thus  possible, 
under  force  contract  with  good  cost-keep- 
ing, to  obtain  the  most  economical  results 
and  the  most  stable  work. 

This  change  in  construction  is  vividly 
illustrated  by  the  fact  that  the  first  loca- 
tion of  our  line  called  for  28  miles  of 
tunnels,  whereas  the  line  as  it  is  now 
being  built  will  contain  43  miles  of  tun- 
nels. J.    B.    LiPPINCOTT. 

Chief  Engineer  Los  Angeles  Aqueduct. 


Cost  of  Asphalt  Repairs  in  Brooklyn. 

To  the  Editor  of  Municipal  Engineerixg  : 
Sir :  Complying  with  your  request 
I  am  forwarding  you  herewith  copy  of 
report  of  the  operations  of  the  Municipal 
Asphalt  Plant  for  the  year  1909. 

John  C.  Sheridan,  Chief  Engineer, 
Bureau  of  Highways, 

Brooklyn,    N.    T. 

The  report  goes  into  detail  of  costs  of 
items  and  classes  of  items  and  unit  costs. 
On  account  of  lack  of  space,  the  analysis 
of  costs  and  the  summaries  only  are 
given  in  the  following  extracts  from  the 
report : 

The  Brooklyn  Municipal  Asphalt  Repair 
Plant  is  located  on  the  7th  St.  Basin  of 
the  Gowanus  Canal,  near  2d  Ave.  It  has 
a  capacity  of.  270  cubic  feet  of  wearing 
surface,  and  100  cubic  feet  of  binder  per 
hour,  and  is  equipped  with  self-contained 
rotary  driers,  two  of  which  are  used  for 
heating  sand,  and  one  for  binder-stone. 
The  cylinders  of  these  driers  are  40  inches 
in  diameter,  19  feet  6  inches  long,  with 
longitudinal  vanes.  Each  set  is  so  ar- 
ranged that  they  may  be  driven  inde- 
pendently or  at  the  same  time.  The 
driers  discharge  into  an  elevator,  fitted 
with  10-inch  by  6-inch  buckets,  which  con- 
vey the  material  to  the  respective  storage 
bins  above  the  mixing  boxes,  whence  the 
material  is  drawn  by  gravity  into  the 
weighing  boxes,  which  rest  on  platform 
scales,  so  that  each  batch  of  material  can 
be  accurately   weighed.     These  scales  are 


fitted  with  double  beams,  so  that  the 
amount  of  dust  used  in  each  batch  of 
wearing  surface  may  also  be  accurately 
weighed  with  the  sand.  The  weighing 
boxes  discharge  into  the  mixers,  which 
have  a  capacity  of  9  cubic  feet  of  wear- 
ing surface  mixture,  and  lOi/^  cubic  feet 
binder.  The  mixers  discharge  by  gravity 
into  trucks  driven  directly  underneath, 
and  are  so  arranged  as  to  permit  of 
running  out  both  top  and  binder  simul- 
taneously. 

There  are  three  melting  tanks  of  1,500 
gallons  each,  enclosed,  and  capable  of 
withstanding  15  pounds  pressure,  and 
equipped  with  mechanical  agitators.  These 
tanks  are  so  arranged  that  any  of  the 
three,  or  all  of  them,  may  be  used  for 
the  asphaltic  cement  supply  to  either  one 
or  both  of  the  mixers.  The  asphaltic  ce- 
ment is  fed  into  the  weighing  buckets  by 
air  pressure  through  standpipes  from  the 
bottom  of  each  tank,  rising  above  the 
level  of  the  mixing  floor,  so  as  to  proper- 
ly discharge  into  the  weighing  buckets, 
which  run  on  overhead  trolleys,  and  are 
equipped    with    double    beam    scales. 

The  power  plant  has  a  60-horse  power, 
water  tube  boiler,  Babcock  and  Wilcox 
Co.  The  plant  is  driven  by  a  10-inch  by 
12-inch  automatic  cut-off  center  crank  en- 
gine, manufactured  by  the  Erie  Engine 
Works,  Erie,  Pa.  Since  it  is  desirable  to 
have  the  power  for  agitating  the  tanks 
independent  from  the  main  engine,  so  that 
the  tanks  may  be  charged  and  agitated 
without  running  the  rest  of  the  plant, 
there  is  also  a  5-inch  by  5-inch  vertical 
automatic   cut-off   engine,    9-horse  power. 

Report  of  Costs  and  Operation  of  Mu- 
nicipal Asphalt  Plant  for  the  year  ending 
Dec.  31,  1909,  and  Costs  of  Maintenance 
of  Asphalt  Pavement  in  the  Borough  of 
Brooklyn,    New   York   City : 

Plant  value  Jan.   1,   1909 |41,016.10 

Betterments  during   1909 824.82 


$41,840.92 


FIXED   CHARGES. 

Interest  on  payments  on  bet- 
terments at  5  per  cent $  9.32 

Interest  at  5  per  cent  and  de- 
preciation on  plant  at  10  per 
cent,  for  one  year  on  $41,- 
016.10    6,152.41 

Rent  of   plant   and  grounds....        1,440.00 

Taxes  for  1909 608.23 

Total    fixed    charges $   8,209.96 

PLANT  PRODUCT. 

18,082    boxes    wearing    surface 

mixture,   each   8.75   cu.    ft...      158,217.50 
5,031    boxes    binder,    each    9.00 

cu.    ft 45,279.00 


23,113    boxes   total    plant   prod- 
uct,  cu.   ft 203,496.50 


Fl^oM   WORKKKS  IN  TIIK  FIELD  42H 

SIMMAKV   OF   EXPENDITURES. 

General   supervision    $   '  54  3  27 

Fixed    Charges    '.'.\'.'.'.'.'.... 8!i;09.'96 

^       '^'°t^!, $10,753.23 

General   Kxponse: 

Supplies,    Coal I  2  608  37 

)j;oo^ i;333.08 

Oil,   Grease,   etc 635.58 

Cement    (swcepinjf   surface) 91.11 

Superintendents    Automobile    (operation 1  778  66 

DumpinK  Privilceo    l!355.65 

Repairs    to    Plant 2,092.22 

Repairs    to    Tools 1144  35 


Total    $11,039.02 

Materials : 

18,082   Boxes   (9  cu.  ft.)   wearing  surface  mixture;       1,420,854     lbs.       Re- 
fined Asphalt  at  $23.50 $16  695  03 

154,586    lbs.    Refined    Asphalt    at    $25.00 1*932  32 


ro-  „^°'*^'    $18,627.35 

52o.00   gals.    Residuum   Oil    at    $.07   3-8 $         38  68 

18,609.08  gals.   Residuum  Oil  at   $.09 1  67482 


$   1,713. .00 
Less  credit  on  444  empty  bbls.  returned  at  $  .50 222.00 


$   1  491  50 

264.925   Tons   Stone   Dust   at    2.84 S     '75238 

192.2    Tons   Stone   Dust  at    $3.15 605.42 

Tons,  labor  unloading 50.53 


,„,,.,  5   1,408.33 

1,015  cu.  yds.  sand  at  $  .85 $       862.75 

6,166  cu.   yds.  sand  at  $  .87 5,364.42 

„       ,  $   6,227.17 

Total   cost   wearing  surface   materials $27,754.35 


Materials : 
5,031    boxes    (9    cu.    ft.)    binder   mixture: 

144,484  lbs.  refined  asphalt  at  $23.50 $   1,697.69 

16,000  lbs  refined  asphalt  at  $25.00 200.00 


$49,456.60 


,  „r,^        ,      ^  5    1,897.69 

1,950  gals,  fiux  at  9c 175.50 

601.5  cu.  yds.  binder  stone  at  $1.40 842.10 

1,339  cu.  yds.  binder  stone  at  $1.14 1,526.46 

$  2,368.56 
Total  cost  binder  materials $   4,441.75 

Concrete   Materials : 

774    cu.    yds.   stone   at    1.00 774.00 

1.372  lbs.  cement  at  1.25 1,715.00 

77  cu.  yds.  sand  at  75c 57.75 

501  cu.  yds.  sand  at  45c 225  45 

23  cu.  yds.  sand  at  $1.00 23.00 


Total  cost  concrete  materials $  2,795.20 

Plant  Labor: 

Foremen,   300.25  days  at   $6.00 180150 

Foremen,   69.25  days,  at  $4.00 '277  00 

Engineers,   461.59   days,  at  $4.50 2  077  17 

Stokers.  966.86  days,  at  $3.00 2'900'58 

Asphalt  workers,  4.100.89  days,  at  $2.50 10*252  23 

Laborers,   689.2.5  days,  at  $2.50 1*723  12 

Clerk,  6  days,  at  $2,100 .      '   40  38 


Total    $19,071.98 

Street  Labor: 

Foremen,    2,341.04   days,   at    $4.00 9  364  17 

Engineers,  1.587.30  davs,  at  $4.50 .  7  142  84 

Asphalt  workers,  13.678.05  days,  at  $2.50 34'l44'60 

Asphalt  workers.   5,699  days,  at  $2.00 11  398  00 

Laborers,  68.50  days,  at  $2.00 13700 


a,       ,  .  $62,186.61. 

Trucking : 

Teams  and  trucks,  2,884.747  days,  at  $6.00 17,308.48 

Total  cost  labor  and  trucking $  98  567  07 

Grand  total  of  costs $155!35o!62 


CURRENT  INFORMATION 


Good  Government  Pays— Municipal  Garbage  Collection— Cement  in  1909- 
Passaic  Valley  Intercepter 


Good    Government    Pays    in    Memphis. 

One  of  the  argTinients  advanced  by  the 
National  Municipal  League  for  the  selec- 
tion of  right-minded  public  officers  is  that 
"it  pays,"  and  in  proof  thereof  is  the 
administration  recently  closed  of  James 
H.  Malone,  mayor  of  Memphis.  Some  of 
the  things  accomplished  during  his  admin- 
istration were : 

Sixty  miles  of  streets  permanently 
paved ;  the  construction  of  certain  sub- 
ways and  the  passage  of  ordinances  for 
the  construction  of  others,  to  eliminate 
railroad  grade  crossings  ;  the  development 
of  the  greatest  park  system  in  the  South  ; 
the  expansion  of  the  artesian  water  sys- 
tem, now  worth  twice  as  much  as  the 
city  paid  for  it ;  the  extension  of  the  city 
limits ;  the  doubling  of  the  fund  for 
school  purposes  ;  the  improvement  of  the 
health  department  until  Memphis  now 
ranks  third  among  the  cities  of  the  United 
States  in  point  of  health  ;  radical  reforms 
in  the  methods'  and  results  of  the  city 
court,  and  the  increase  in  the  revenue, 
the  improvement  in  the  keeping  of  ac- 
counts of  the  city  and  in  the  collecting  of 
revenue. 

While  all  of  these  things  have  been 
accomplished,  the  tax  rate  actually  was 
lowered  during  Mayor  Malone's  term  from 
as  high  as  $2.88  in  the  prior  administra- 
tion to  $1.76  in  1909.  When  he  entered 
office,  the  city's  current  debt  was  $200,- 
000  ;  when  he  retired,  the  city  was  doing 
business  upon  a  cash  basis  and  had  no 
unpaid  accounts.  Memphis  increased  its 
property  valuations  from  $66,000,000  to 
$84,000,000,  with  a  great  increase  in  pop- 
ulation. 


Cement    Production     in     1!J09. 

The  following  preliminary  estimate  of 
the  production  of  cements  in  the  United 
States  in  the  year  1909  has  been  prepared 
by  Ernest  F.  Burchard,  of  the  United 
States  Geological  Survey.  Tlie  annual 
statistics  of  the  mineral  production  of  the 
United  States  are  ordinarily  collected  by 
the  Geological  Survey  only,  but  those  for 
1909  are  being  collected  by  the  Survey  in 
co-operation  with  the  Bureau  of  the  Cen- 
sus, in  order  to  avoid  annoyance  to  min- 
ers, manufacturers,  and  others  by  dupli- 
cate requests  from  government  bureaus. 
This  co-operative  arrangement  will  neces- 
sarily result  in  considerable  delay  in  the 
publication  of  the  report  on  the  cement  in- 
dustry for  1909  and  for  that  reason  many 
manufacturers  requested  the  Survey  to 
collect  the  data  on  cement  in  the  usual 
manner.     The  Director  of  the  Census  ap- 


proved the  course  requested,  and  accord- 
ingly the  usual  inquiries  were  sent  by 
the  Survey  to  cement  producers.  Owing 
to  the  conditions  stated,  these  requests 
were  sent  out  more  than  two  months 
later  than  last  year,  but  replies  have  now 
been  received  from  about  88  per  cent  of 
the  Portland  cement  companies  in  the 
United   States. 

As  shown  by  the  quantities  reported 
in  the  replies  received,  to  which  has 
been  added  the  estimated  output  of  the 
small  number  of  producers  who  have  not 
yet  responded,  the  production  of  Port- 
land cement  in  1909  was  between  61,- 
300,000  barrels  and  62,000.000  barrels, 
which,  valued  at  85  cents  a  barrel,  wa.s 
worth  at  the  mills  between  $52,105,000 
and  $52,700,000.  This  represents  an  in- 
crease in  quantity  of  at  least  10,227,000 
barrels  and  in  value  of  at  least  $8,557,000 
over  the  production  in  1908,  which 
amounted  to  51,072,612  barrels,  valued 
at  $43,547,679.  The  increase  in  quantity 
was  therefore  at  least  20  per  cent,  over 
that  of  1908.  The  reported  selling  price 
per  barrel  averaged  the  same  as  in  1908 — 
about  85  cents — although  Portland  ce- 
ment was  sold  during  the  summer  of 
1909  at  a  figure  so  low  as  to  cause  a  gen- 
eral expectation  that  the  average  price 
for  the  year  would  fall  below  that  of 
1908. 

The  returns  for  the  production  of  nat- 
ural cement  are  not  yet  quite  so  complete 
as  those  for  Portland  cement,  but  they 
indicate  that  the  total  production  in  1909 
was  not  far  from  1,500,000  barrels,  valued 
at  about  $675,000,  an  average  value  of  45 
cents  a  barrel.  These  figures  show  a 
slight  decrease  as  compared  with  those 
for  1908,  when  the  production  was  1,686,- 
000   barrels,   valued  at   $834,509. 

The  production  of  puzzolan  cement,  as 
reported,  shows  a  slight  increase,  about 
160,646  barrels,  valued  at  $99,453,  having 
l)een  produced  in  1909,  as  compared  with 
151,451  bzarrels,  valued  at  $95,468,  in 
1908. 

The  details  of  manufacturing  develop- 
ments and  trade  conditions  will  be  dis- 
cussed in  the  annual  report  of  the  survey 
on  the  cement  industry,  which  is  now  in 
preparation  as  a  chapter  of  the  volume 
on  "Mineral  resources  of  the  United 
States,    calendar   year    1909." 


Objections    to    Passaic    Valle.v    Intercepter 
Withdrawn. 

The  action  of  Attorney-General  AN'ick- 
ersham,  May  3,  in  signing  the  stipulation 
under    the    terms    of      which    the    United 
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Stall's  withdraws  its  (djjectioii  to  tlio 
building;  of  the  Passaic  Valley  iiitercept- 
injf  Sfwcr.  pndjaljly  marks  the  di-slructloii 
of  the  last  serious  obstacrle  or  delay  in 
the;  actual  cotistnictioii  of  the  IiIk  drain. 
It  is  tliouKlit  that  the  worl<  of  huiidin^r 
the  biK  flume  will  require  about  four 
years.  It  will  be  -GV^  miles  Un\e  an<l 
will   c-ost   about   $12,250,000. 


.>liiiiii'i|ial    (larbaKf    Cullei'tion    I'riipnscd    for 
WaNldiiK'tiin,  l>.  ('. 

AbaiuliiiiiMi-nt    of    the    pn-scut    method    of 
colle<-tiiitc  uarhaKc.  ashes  and   icfuse  In  the 


I>istricl  of  Columbia,  was  the  purport  .of 
a  bill  introduced  May  6  by  Kepresentative 
•  'ary.  of  Wisconsin,  and  proposing  "that 
Instead  of  having  this  work  doive  utider 
contract  system  it  be  taken  charge  of  and 
directly  dispo.sed  of  under  the  direction 
of  the  supt-rintendent  of  the  street  clean- 
ing department  of  the  iJistrict  of  Co- 
lumbia." 

Mr.  Gary  had  pi-evlously  introduced  a 
lesolution  calling  for  an  Investigation  of 
the  local  health  department,  on  the  ground 
that  there  is  too  much  delay  in  the  col- 
lection (jf  garbage  and  rubbish  of  all 
kin. Is. 
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American  Water  Works  Convention— American  Highway    League— Technical 

rieetings— Civil  Service— Technical  Schools     Our  New  Eastern 

Manager— Personal  Notes. 


.\nierl<-un  Water  \>iirks  < Dim  f  ritiiui. 
The  thirteenth  annual  convention  of  the 
American  Water  Works  Association  was 
held  in  New  Orleans,  La.,  April  26  to  30. 
The  presentation  of  fewer  papers  this 
years  than  in  former  years  was  reg:arded 
generally  as  advantageous,  and  as  a  whole 
the  convention  was  considered  very  suc- 
cessful. Among  the  papers  were  the  fol- 
lowing: "Electricity  in  Water  Works 
Pumping,"  by  Charles  A.  Burdick.  of 
Chicago ;  "Municipal  Improvements  at 
New  Orleans,"  George  S.  Earle,  general 
superintendent  of  New  Orleans  water  and 
sewerage  board ;  "Water  Meters,"  H.  B. 
Rudisill,  of  Anniston,  Ala.,  and  A.  W. 
Cuddeback,  of  Paterson,  N,  J.  ;  "The 
Springfield  Water  Works,"  Allen  Hazen, 
fleers  were  re-elected  at  the  annual  meet- 
New  York  City  ;  "Conservation  of  Potable 
Waters,"  Secretary  Diven ;  "The  Cost  of 
Furnishing  Water,"  Daniel  W.  Mead,  of 
Chicago,  and  Madison,  Wis.  ;  "A  Co-opera- 
tion Water  Works  Franchise."  John  W. 
Alvord  ;  "Municipal  Ownership,"  Park 
Woodward ;  "Fire  Service  Water  Works. 
Winnipeg,  Man.,"  H.  N.  Ruttan.  of  Win- 
nipeg; "Creosoting  Algae,"  Mr.  Willcox, 
of  Meridian.  Miss.  ;  "Pipes  I'nder  Railway 
Tracks,"  Willis  B.  Durlin  :  "Formulas  for 
Making  Water  Rates."  J.  W'.  Ledoux ; 
"Assessments  for  Water  Main  Exten- 
sions." Mr.  Spaulding.  of  Springfield.  111.  ; 
"Danger  of  Water  Contamination  Where 
Special  Fire  Services  and  City  Mains  are 
Interconnected."  Alex  Milne,  of  St.  Cath- 
arines,   Ont.  :     "Water    Softening    at    Mc- 


Koesport.  I'.i..  ami  Winnipeg,  Man.," 
Alexander  Potter,  of  New  York  City ; 
"Water  Works  Advertising."  Dow  R. 
Gwin,  president  of  Terre  Haute  Water 
Works  Co.,  Terre  Haute.  Ind. ;  "Opera- 
tion of  the  Settling  Basins,  Richmond, 
Va.,"   E.   E.   Davis,   of  Richmond. 

Committee  reports  were  submitted  as 
follows:  "Electrolysis,"  Dabney  H. 
Maury,  chairman ;  "Depreciation,"  John 
W.  Alvord.  chairman  ;  "Uniform  Accounts 
and  Reports."  Albert  H.  Wehr.  chairman; 
"Finance,"  H.  A.  Keeler.  chairman  ;  "Re- 
organization," Dabney  H.  Maury,  chair- 
man ;  "Fire  Protection"  and  "Water 
Works  Standards,"  Charles  A.  Hague, 
chairman. 

John  W.  Alvord.  of  Chicago,  was  elect- 
ed president,  and  John  M.  Diven  was  re- 
elected secretary  and  treasurer.  The  next 
convention  will  be  held  in  Rochester,  N. 
Y..    in    1911. 


American    Ilig-hwa.v   League. 

Representatives  of  twenty-five  state.s 
met  in  a  convention  held  in  Chicago  May 
13  and  14.  to  take  preliminary  steps 
towards  organizing  a  national  highway 
commissioners  association.  The  name 
adopted  is  the  American  Highway  League 
and  its  purpose  is  to  study  and  discuss 
methods  of  highway  administration,  con- 
struction and  maintenance ;  to  secure  ef- 
fective co-operation  between  state  high- 
way departments  interested  in  highway 
improvement.  A.  N.  Johnson,  M.  Am. 
Soc.     C.     E.,      state      highway      engineer. 
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Springfield,  111.,  was  elected  president,  and 
Thomas  H.  MacDonald,  state  highway  en- 
gineer, Ames,  la.,  secretary.  Mr.  John- 
son gave  a  talk  on  modern  methods  of 
macadam  highway  improvement,  illus- 
trated by  stereopticon  views.  A  special 
committee,  with  W.  W.  Crosby,  chief  en- 
gineer of  the  Maryland  Highway  Commis- 
sion, as  chairman,  was  appointed  to  ob- 
tain records  and  reliable  statistics  as  to 
the  wear  and  general  efficiency  of  mac- 
adam treated  in  various  ways  and  with 
various  materials.  Other  subjects  dis- 
cussed were  the  following:  (1)  Highway 
bridges,  particularly  in  regard  to  concrete 
structures  and  the  work  done  by  local 
contractors  having  little  experience  in  this 
particular  line;  (2)  standardizing  speci- 
fications for  road  and  bridge  work;  (3) 
guarantee  bonds  for  paving  and  roads, 
with  the  view  to  abandoning  the  iise  of 
such  bonds  (which  are  usually  impossible 
of  collection  or  enforcement)  or  modifying 
them  in  such  a  way  that  they  may  be 
made  effective;  (4)  highway  administra- 
tion, and  the  remedy  of  difficulties  in  the 
proper  expenditure  of  road  and  bridge 
taxes  in  districts  under  other  than  mu- 
nicipal control;  (5)  the  use  of  convict 
labor;  (6)  brick  paving  for  highways 
(this  is  in  use  to  a  considerable  extent  in 
Ohio   and   has   been   tried   elsewhere). 

The  latest  number  of  the  proceedings 
of  the  Merchants'  Association  of  New 
York  contains  a  brief  appreciation  of 
Walter  C.  Kerr,  the  late  president  of 
Westinghouse,  Church,  Kerr  &  Co.  It  also 
contains  a  preliminary  report  on  the  cap- 
ital, earnings  and  rates  of  the  express 
companies  of  the  United  States,  and  re- 
ports of  the  many  valuable  investigations 
and  agitations  which  the  association  has 
instituted. 


Technical  Meetings. 

A  good  roads  convention  will  be  held 
in  Billings,  Mont.,  June  16,  17  and  18,  for 
the  purpose  of  discussing  ways  and  means 
for  the  improvement  of  the  public  high- 
ways of  Montana,  and  to  awaken  a  more 
general  interest  in  that  state  in  road 
building  and  improvement.  The  execu- 
tive committee  is  composed  of  the  follow- 
ing men :  W.  B.  George,  I.  D.  O'Donnell, 
P.'B.  Moss,  W.  S'.  Garnsey,  H.  W.  Rowley, 
J.  Collins  West,  E.  B.  Campbell,  Chris- 
tian Tegen,  R.  E.  Shepherd  and  W.  A. 
Selvidge,  of  Billings  ;  W.  M.  Bickford  and 
F.  C.  Largey,  of  Butte ;  J.  C.  McCarthy, 
of  Bozeman  ;  Frank  M.  Smith,  of  Helena ; 
W.  R.  Allen,  of  Anaconda ;  A.  W.  Miles, 
of  Livingston ;  W.  A.  Talmage,  of  Red 
Lodge ;  J.  M.  Keith,  of  Missoula,  and  C. 
F.  Murphy,  of  Great  Falls. 

The  American  Water  Works  Association 
will  meet  in  Rochester,  N.  Y.,  in  1911. 

The  annual  convention  of  the  Engineers' 
Society  of  Pennsylvania  will  be  held  at 
Harrisburg,  Pa.,  June  1,  2,  3  and  4.  E. 
R.  Dasher,  sec'y,  Gilbert  Bldg.,  Harris- 
burg. 


The  annual  convention  of  the  American 
Society  of  Civil  Engineers  will  be  held  at 
Chicago,  111.,  June  21,  22,  23  and  24.  Chas. 
W.  Hunt,  sec'y,  220  W.  57th  st..  New 
York  City. 

The  annual  meeting  of  the  Society  for 
the  Promotion  of  Engineering  Education 
will  be  held  at  Madison,  Wis.,  June  23, 
2  4  and  25.  Henry  H.  Norris,  sec'y,  Cor- 
nell University,  Ithaca,  N.  Y. 

The  annual  convention  of  the  American 
Institute  of  Electrical  Engineers  will  be 
held  at  Jefferson,  N.  H.,  June  27,  28,  29 
and  30.  R.  W.  Pope,  sec'y,  33  W.  39th  st., 
New  York  City. 

The  annual  meeting  of  the  American 
Society  for  Testing  Materials  will  be  held 
at  Atlantic  City,  N.  J.,  June  28,  29,  30, 
July  1  and  2.  Edgar  Marburg,  sec'y.  Uni- 
versity  of   Pennsylvania,    Philadelphia. 

At  the  meeting  of  the  Municipal  En- 
gineers of  the  City  of  New  York,  held 
May  25,  Benjamin  C.  Marsh,  secretary  of 
the  committee  on  congestion  of  popula- 
tion read  a  paper  on  "Economic  Aspects 
of  City  Planning."  A  trip  to  Schenec- 
tady, Albany  and  Troy  was  made,  leaving 
New  York  Friday  night.  May  27.  On  Sat- 
urday, June  4,  an  inspection  will  be  made 
of  the  Erie  Railroad  improvements  in 
Jersey   City. 

The  proceedings  of  the  sixteenth  annual 
convention  of  the  American  Society  of 
Municipal  Improvements,  held  at  Little 
Rock,  Ark.,  last  November,  have  just  been 
issued  in  a  well-illustrated  volume  of  432 
pages.  The  next  convention  will  be  held 
in  Erie,  Pa.,  in  November,   1910. 

The  Committee  on  Congestion  of  Popu- 
lation in  New  York,  Prof.  Frank  J.  Good- 
now,  chairman,  has  issued  an  interesting 
pamphlet  giving  "The  True  Story  of  the 
Worst  Congestion  in  Any  Civilized  City." 
President  H.  D.  Sexton,  of  the  East  Side 
Levee  and  Sanitary  District,  East  St. 
Louis,  111.,  has  issued  the  first  report  of 
its  work,  showing  details  of  plans  and  of 
work    thus    far   accomplished. 

Edward  M.  Bassett,  one  of  the  Public 
Service  Commissioners  of  the  First  Dis- 
trict in  New  York,  has  submitted  a  valu- 
able report  on  grade  crossings  in  New 
York  City  and  the  need  of  change  in  the 
grade  crossing  law. 

The  second  international  road  congress 
will  be  held  in  Brussels,  Belgium,  July  31 
to  August  7,  1910.  The  work  of  the  con- 
vention will  be  divided  into  two  subdivi- 
sions, one  on  construction  and  mainte- 
nance of  pavements  and  roads  in  the 
large  towns,  and  one  on  the  same  outside 
of  such  towns.  Among  the  special  papers 
are  several  on  gasoline  and  steam  motor 
rollers,  road  making  tools,  materials,  side- 
walks, removal  of  snow  and  ice,  influence 
of  weight  and  speed  of  traffic  on  bridges, 
relations  of  weight,  speed  and  mode  of 
propulsion  on  road  wear,  road  signs,  soft 
tires,  statistics  of  trafflc.  The  general 
subjects  for  discussion  include  compari- 
sons of  metalled  and  paved  roads,  binding 
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materials,  foundations,  drainage,  construc- 
tion details,  lislit  railways  and  tramways 
In  roads,  cleaning  and  watering,  choice  of 
pavement,  etc.  The  American  Road  Build- 
ers' Association.  150  Nassau  street,  New 
York,  lias  appointed  a  committee  to  or- 
granize  a  delegation  from  the  United 
States,  and  the  secretary,  E.  L.  Powers, 
wishes  to  hear  from  those  who  propose  to 
attend. 

The  American  Museum  of  Safety  now 
has  an  exhibit  hall  for  devices  to  prevent 
accidents  in  tlie  Engineering  Societies 
Building,  29  W.  39th  street,  New  York 
City. 

The  February  number  of  the  journal  of 
the  Americiin  Society  of  Engineering  Con- 
tractors contains  the  papers  presented  at 
the  special  convention  held  in  Chicago. 
The  association  recently  lie'd  its  annual 
election  of  officers,  which  resulted'  in  the 
re-election  of  the  former  list  of  officers. 
D.  E.  Baxter  is  president  and  Daniel  J. 
Hauer  is  secretary,  13-21  Park  Row,  New 
York  City.  Indiana  has  the  first  local 
branch,  with  Ralph  M.  Snyder,  of  Fort 
Wayne,  as  president,  and  Charles  C. 
Brown,  of  Indianapolis,  as  secretary. 

The  National  Fire  Protection  Associa- 
tion met  in  Chicago,  May  17,  18  and  19, 
and  heard  reports  from  the  numerous 
committees  to  which  the  work  of  the  asso- 
ciation is  assigned,  and  also  addresses 
by  Irving  K.  Pond,  president  of  the  Amer- 
ican Institute  of  Architects,  on  "The 
Architect  and  Fire  Protection,"  and  F. 
S.  Baker,  president  of  the  Royal  Archi- 
tectural Institute  of  Canada,  on  "Fire  In- 
surance versus  Preventive  Measures  in 
Building."  Delegates  to  conventions  of 
other  associations  also  reported. 

The  second  national  conference  on  city 
planning  and  the  problems  of  congestion, 
held  at  liochester,  N.  Y.,  May  2  to  4,  fol- 
lowed the  program  outlined  last  month 
and  did  much  valuable  work. 

The  Cement  Products  E.xhibition  Co. 
reports  the  cost  of  the  great  Chicago  ce- 
ment show  to  have  been  $41,721.65,  and 
the  company  has  the  uncomfortably  small 
balance  of  $785.08  on  hand.  The  old  of- 
ing,  Edward  M.  Hagar  being  president, 
J.  U.  C.  McDaniel,  secretary  and  treas- 
urer, and  B.  F.  Affleck,  chairman  of  the 
executive  committee. 

The  year  book  of  the  Civic  Leagrue  of 
St.  Louis  contains  lists  of  members,  of- 
ficers and  committees,  Harry  Pratt  Jud- 
son's  address  at  the  annual  meeting  on 
"Civic  Righteousness,"  the  president's 
statement,  and  reports  from  the  league's 
committees  on  all  lines  of  its  work. 

At  the  meeting  on  May  11  of  the  New 
York  Electrical  Society,  T.  Thome  Baker, 
of  London,  Eng.,  lectured  on  "The  Trans- 
mission of  Photographs,  Wireless  and  by 
Wire." 

At  the  meeting  of  the  Brooklyn  En- 
gineers' Club,  May  12,  Richard  L.  Rus- 
sell read  a  paper  on  "Contractors'  Cost 
Keeping     and     Organization,"      describing 


method.s  and  showing  typical  record 
forms.  The  club  Inspected  the  new  Penn- 
sylvania Railroad's  New  York  City  termi- 
nal, electric  locomotives  and  tunnel. 

The  International  Exhibition  of  Rail- 
ways and  Tran.sport,  at  Buenos  Aires,  has 
opined  and  will  continue  until  November. 
The  exhibition  buildings  were  most  of 
them  completed  well  In  advance. 

The  next  tournament  of  the  Wisconsin 
State  Firemen's  Association  will  be  held 
at  South  Milwaukee,  June  22,  23  and  24. 
J.  H.  O'Connell,  corresponding  secretary, 
Soutli   Milwaukee. 

The  convention  of  the  International  As- 
sociation of  PMre  Engineers  will  be  held 
at  Syracuse.  N.  Y.,  Augrust  23,  24,  25 
and  26.  James  McFall,  secretary,  Roan- 
oke,   Va. 

The  Louisiana  State  Firemen's  Associa- 
tion held  its  annual  convention  at  Lafay- 
ette, May  27,   28  and  29. 

The  International  Association  of  Chiefs 
of  Police  will  hold  its  convention  In 
liochester,  N.  Y.,  during  the  month  of 
June.  Harvey  O.  Carr,  secretary.  Grand 
Rapids,   Mich. 

The  Association  of  Chiefs  of  Police  of 
Ohio  will  meet  at  Chillicothe  in  August. 


Civil   Service   ICxaminations. 

The  U.  S.  Civil  Service  Commission  will 
hold  examinations  at  the  usual  places  on 
June  15  for  men  to  fill  at  least  fifty  va- 
cancies in  positions  as  surveyors  at  51,400 
a  year  in  the  Philippine  service. 


The   Technical   Schools. 

The  new  building  for  the  engineering 
department  of  Union  College  was  dedi- 
cated on  April  28  with  appropriate  exer- 
cises, including  an  address  on  "The  Lim- 
itations of  Efficiency  in  Engineering  Edu- 
cation," by  Prof.  Geo.  F.  Swain,  of  Har- 
vard University,  one  by  Edward  W. 
Bemis,  deputy  water  commissioner  in  New 
York  City,  on  the  training  needed  for  en- 
gineers in  the  public  service,  and  formal 
speeches  by  Dr.  Andrew  S.  Draper,  State 
Commissioner  of  Education  ;  Dr.  Franklin 
H.  Giddings,  of  Columbia  University,  and 
President  Garfield,  of  Williams  College. 

The  February  bulletin  of  Purdue  Uni- 
versity, just  issued,  contains  the  annual 
catalog  for  1909-10. 

"A  Study  in  Heat  Transmission,"  by  J. 
K.  Clement  and  C.  M.  Garland,  is  issued 
as  Bulletin  No.  40  of  the  Engineering 
Experiment  Station  of  the  University  of 
Illinois.  The  bulletin  describes  a  method 
of  studying  the  effect  of  the  agitation  of 
a  medium  in  contact  with  metal  walls 
upon  the  heat  conducted  through  these 
walls  and  to  or  from  the  medium.  Re- 
sults of  experiments  upon  the  heat  trans- 
mitted to  water  as  the  medium  in  contact 
with  the  walls  of  a  tube,  under  varying 
velocities  or  rates  of  agitation,  are  given. 

The  Stevens  Institute  of  Technology, 
Hoboken,  N.  J.,  is  asking  from  Congress 
the    return    of     ?45,750      (with     interest) 
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promptly  paid  by  the  institute  in  accord- 
ance with  a  law  requiring  sucli  payment 
as  a  tax  on  tlie  Stevens  bequest,  whereas 
other  institutions  in  similar  condition  de- 
lajed  payment  until  a  law  could  be  passed 
relieving  them  of  the  tax,  so  that  the 
institute  suffers  from  its  promptness  in 
paying  its  bills. 

Bulletin  No.  216,  of  the  University  of 
Wisconsin,  contains  the  first  report  of  in- 
vestigations made  of  the  flow  of  water 
through  large  submerged  orifices  and 
tubes.  This  volume  contains  descriptions 
of  experiments  and  statements  of  results 
with  tubes  4  feet  square,  by  Clinton 
Brown  Stewart,  C.  E.,  and  makes  some 
important  additions  to  our  knowledge  of 
this   subject. 

"Tests  of  Washed  Grades  of  Illinois 
Coal,"  by  C.  S.  McGovney,  is  issued  as 
Bulletin  No.  39  of  the  Engineering  Ex- 
periment Station  of  the  University  of  Illi- 
nois. This  bulletin  presents  the  results 
of  an  elaborate  series  of  boiler  tests  made 
in  connection  with  a  210-horse-power 
brick-set  water-tube  boiler,  equipped  with 
a  chain  grate  stoker.  The  fuel  employed 
was  washed  Illinois  coal  of  the  various 
sizes  commonly  used  for  steam  purposes. 
The  description  of  the  plant,  the  methods 
employed  and  the  results  of  the  tests  are 
given  in  detail. 

The  University  of  Tennessee,  Knoxville, 
has  issued  the  thirteenth  edition  of  its 
little  book  of  "Tables  and  Other  Data  for 
Engineers  and  Business  Men,"  which  is 
compiled  by  Prof.  Chas.  E.  Ferris,  and  is 
a  convenient  compendium  of  the  most 
commonly  used  tables  in  civil  and  me- 
chanical engineering  and  business,  and  of 
information  about  the  university.  It  costs 
50  cents. 

A  late  issue  of  The  Tech,  published  at 
the  Massachusetts  Institute  of  Technol- 
ogy, Boston,  contains  a  history  of  the  de- 
partment of  civil  engineering  and  sketches 
of  the  courses  and  of  the  professors  in 
charge  of  them,  illustrated  by  their  por- 
traits. 


Our    Xew    Eastern    Manager. 

We  wish  to  announce  the  recent  ap- 
pointment of  Mr.  'B.  E.  Mitler  to  the  po- 
sition of  Eastern  manager  of  the  Munici- 
pal Engineering  Co.  He  now  has  charge 
of  our  Eastern  office  at  No.  1  Broadway, 
New  York  City. 

For  the  past  four  and  a  half  years  Mr. 
Mitler  has  been  actively  engaged  in  the 
technical  publishing  field  with  the  Mc- 
Graw  Co.,  of  New  York,  publishers  of  En- 
gineering Record,  Electric  Raihoay  Jour- 
nal and  Electrical  World. 

We  shall  be  glad  to  have  our  friends  in 
the  Eastern  territory  confer  with  him 
whenever  they  desire  information  relative 
to  the  municipal  field. 


Personal    Xotes. 

Hon.  Lee  Offutt  has  been  elected  mayor 
at  Rockville,   Md. 

Robert  E.  Joyce  has  been  elected  mayor 
at   Mt.    Rainier,    Md. 

Carl  E.  Plum  has  been  reappointed  city 
engineer  at  Elgin,  111. 

Martin  A.  Feeney  has  resigned  as  city 
engineer   of   Butte,    Mont. 

Clarence  B.  AVilson  has  been  elected 
mayor  at  Glen  Echo,   Md. 

Hon.  E.  D.  Kingsley  has  been  re-elected 
mayor   at   Gaithersburg,    Md. 

Hon.  John  A.  Cannon  has  been  re-elect- 
ed mayor  at  Kensington,    Md. 

H.  G.  Lykken  has  been  appointed  city 
engineer  at  Grand  Forks,   N.   D. 

Hon.  William  P.  Magruder  has  been  re- 
elected mayor  at  Hyattsville,   Md. 

W.  K.  Greenwood,  of  Toronto,  Ont.,  has 
been  appointed  town  engineer  of  Orillia, 
Ont. 

George  Retting  has  been  appointed  su- 
perintendent of  city  forestry  at  Cleve- 
land,  O. 

Maurice  H.  Thatcher  has  been  appoint- 
ed a  member  of  the  Isthmian  Canal  Com- 
mission. 

The  Sargent  Steam  Meter  Co.,  Chicago, 
111.,  has  moved  its  office  and  laboratory  to 
153-158  Lake  st. 

Frank  C.  Kelsey  has  resigned  from  the 
Nisqually  water  power  project  for  the 
city   of   Tacoma.   Wash. 

F.  K.  Rader  has  been  placed  in  charge 
of  the  engineering  work  of  the  park  de- 
partment at  Atlanta,  Ga. 

William  G.  Piatt  has  been  re-elected 
mayor,  and  L.  R.  Grabill,  R.  D.  Rush  and 
H.  F.  Taff,  councilmen,  at  Takoma  Park, 
Md. 

J.  R.  Preber  has  been  appointed  chief 
engineer  to  take  charge  of  the  new  Green 
river  water  supply  system  for  Tacoma, 
Wash. 

Charles  Lyon  Mcintosh,  treasurer  of 
the  J.  I.  Case  Threshing  Machine  Co.,  of 
Racine.  Wis.,  died  at  Naples,  Italy, 
April   19. 

John  L.  Ray,  superintendent  of  the  Ca- 
lais division  of  the  Maine  W^ater  Co.,  died 
at  his  home  in  Milltown,  N.  B.,  after  a 
short  illness. 

William  Storrs  MacHarg,  M.  Am.  Soc. 
C.  E..  consulting  engineer  of  the  Chicago 
department  of  public  works,  died  May  6, 
aged  63  years. 

J.  J.  Brooks.  Jr.,  general  sales  man- 
ager of  the  Harbison-Walker  Refractories 
Co.,  Pittsburg,  Pa.,  has  been  elected  to 
its  directorate. 

Prof.  Arthur  H.  Blanchard,  of  Brown 
Universitv.  has  recently  been  elected  a 
member  of  the  Societe  des  Ingenieurs  Civ- 
ils   de   Franco. 

The  Standard  Bitulithic  Co.  has  re- 
moved its  offices  to  the  Hudson  Terminal 
Building,  50  Church  St.,  corner  Fulton  st.. 
New  York  City. 

Prof.  J.  C.  Nagle,  professor  of  civil  en- 
gineering in  the  Agricultural  and  Mechan- 
ical College  of  Texas,  has  been  appointed 
city  engineer  of  Br>'an,   Tex. 

H.  V.  Joslin  has  been  appointed  assist- 
ant engineer  in  connection  with  the  in- 
vestigation now  under  way  for  a  new 
water  supply  for  Norfolk,  Va. 

The  A.  W.  Eriokson  Advertising  Agency 
has  moved  its  offices  from  127  Duane  St. 
to  the  Fourth  Ave.  Building.  Fourth  ave., 
corner  27th  st..  New  York  City. 

Alton  D.  Adams,  Worcester.  Mass.,  has 
been  employed  by  the  city  of  Binghamton, 
N.  Y.,  to  report  on  the  development  of  a 
water    power    on    the    SXisquehanna    river 
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iinii  tlif  fost  ami  upiratiiiK  fXiMiiscs  ol 
an  ficttric  plant  lor  niiitiii.ipal  llKlitinK. 

Hon.  John  Wcslt-y  Stuni-  lias  ln-en  re- 
eU'i-ted    mayor   at    Carn-tl    I'ark.    Mil. 

A.  II.  Mahlow.  Kiantis  Ca.scli,  John 
llaym-.s.  .Marion  Duikctt  and  l'"rederick 
IfllltT  ha\i'  lict-n  if-<doct('d  nii-nihei-s  of 
the   town   hoaril   at   Uladcnshiirff,    Md. 

Ht'inard  J.  Mnllani-y,  I'ornR'rl.N-  secre- 
tary to  Ma.vor  Husso,  ol'  I'liicaKo.  lias  been 
appointed  coninii.s.sionfr  of  public  works, 
to   succeed   John   J.    Ilanbcr^^,    resljfned. 

Jolin  K.  McKay,  who  ha.s  l.een  continii- 
ou.sly  in  the  service  of  variou.s  cnj^ineer- 
inR  departments  of  N't-w  York  ("itv  .since 
1S72.  Uiid  at   White  Plains,  N.   Y..   .Slay  12. 

W.  P.  Cowlcr  ha.s  been  appointed  resi- 
lient   enKiiif'r    of    the    Minneapolis    civic 


commission,  which  is  stiiil\in>?,  under  the 
direction  of  K.  11.  Hcnnetl,  of  Chicago,  a 
civic  improv  cnii-nt  plan   for   .Minneapolis. 

(J.  Ik.  Kills  has  been  appoitited  city  en- 
gineer of  Cohnnbia,  .Mo.,  succeeding  IJ.  B. 
Uuncan,  who  i-esigned  t<»  become  a  inetn- 
ber  of  the  contracting  llrm  of  Davis  & 
Duncan. 

James  U.  Marker  lias  been  appointed 
chief  engineer  of  tlie  (Jtiio  state  board  of 
public  works,  at  Columbus,  ().,  succeedln;; 
•  'harks  K.  I'erkin.s,  who  held  the  position 
for    1 S    years. 

William  T.  S.  Curtis  has  been  elected 
president,  and  G.  W.  F.  Swartzel,  Vernon 
10.  Hodges,  A.  A.  Hoehllng  and  John  L. 
Weaver,  members  of  the  board  of  trustees 
a  I    <  •h.■^■^■  r'hase,  Md. 


The    Snell     ()pcn-I>riini     (onrrete     Mixer. 

The  distinctive  feature  of  the  Snell  con- 
crete mixer  is  the  drum.  In  the  smaller 
sizes  it  is  cylindrical  and  made  in  one 
piece.  In  the  larger  sizes  a  truncated 
cone  is  added  to  reduce  the  space  on  which 
the  mixture  is  discharged.  The  joints  are 
thoroughly  riveted  and  are  water-tigiit. 
The  interior  of  the  drum  is  perfectly 
smooth  except  for  five  small  parallel 
blades  riveted  to  the  drum  at  right  an- 
gles with  the  bottom.  There  are  there- 
fore no  pockets  or  interior  mechanism  to 
be  clogged  with   concrete. 

The  drum  is  mounted  on  a  cast  iron 
pan,  which  forms  its  bottom,  and  carries 
the  gearing  for  revolving  the  drum.  The 
whole  drum  rests  on  one  ball  bearing  in 
the  center  of  the  cast  iron  bottom,  as  far 
from  danger  of  damage  from  concrete  as 
possible.  The  whole  outer  end  of  the 
drum  is  open. 

The  drum  is  operated  by  a  gasoline  en- 
gine through  gearing,  and  is  so  mounted 
that  it  can  be  tilted  from  one  side  to  the 
other.  In  some  of  the  designs  the  drum 
is  tilted  to  one  side  and  the  concrete  ma- 
terials are  dumped  from  wheelbarrows  or 
shoveled  into  it.  Being  only  36  inches 
from  the  ground,  it  is  easy  to  arrange  a 
platform  for  dumping  in  the  materials 
with  the  least  possible  handling.  The 
drum  is  revolved,  and  when  in  position  for 
the  best  mixing  its  axis  stands  at  an  in- 
clination of  45  degrees.  The  pouring  pro- 
cess of  the  revolution  and  the  blades 
mixes  and  kneads  the  aggregate  at  least 
a  hundred  times  a  minute,  and  th'e  entire 
time  of  loading,  mixing  and  dumping  a 
batch  is  normally  two  minutes.  When 
the  mixture  is  complete  the  drum  is  tilted 
to   the  other   side,   still    revolving,   and   the 


concrete  drops  out.  The  tilting  mechan- 
ism in  all  but  the  smallest  size  of  mixes 
is  operated  by  a  worm  gear  run  by  the 
engine,  but  can  be  operated  by  hand,  the 
drum  being  so  well  balanced  that  it  can 
be  tilted  with  one  hand.  The  tilting 
mechanism  is  operated  from  the  loading 
platform,  so  that  one  man  does  the  load- 
ing and  discharging  and  can  give  full  or 
partial  discharge  as  desired,  full  discharge 
meaning  a  clean  drum. 

In  some  of  the  designs  the  loading  plat- 
form is  between  the  engine  and  the  drum, 
the  drum  tilts  toward  the  platform  for 
filling  and  tilts  to  the  opposite  end  of  the 
truck  for  discharging. 

The  open  drum  makes  inspection  of  the 
concrete  easy,  and  so  the  thoroughness 
of  the  mixture  and  the  amount  of  water 
can  be  judged  to  a  nicety. 

The  various  sizes  are  suited  for  heavy 
construction  work,  with  batch  of  18  cubic 
feet ;  for  paving  and  sidewalk  work,  with 
batch  of  10  cubic  feet;  for  small  con- 
tractors, with  batch  of  7  cubic  feet,  and  a 
very  small  design,  with  batch  of  only  2^4 
cubic  feet. 

These  mixers  are  made  by  the  R.  Z. 
Snell  Manufacturing  Co.,  South  Bend, 
Ind.,  who  will  give  any  additional  infor- 
mation desired. 


Iron  from  Mine  to  Pipe. 

The  Lynchburg  Foundry  Co.  have  long 
been  known  as  among  the  most  progres- 
sive of  the  independent  manufacturers  of 
cast  iron  pipe.  The.v  have  insured  their 
independence  by  purchasing,  through  the 
Anniston  Iron  Corporation,  which  they 
control,  the  Woodstock  iron  properties  at 
Anniston,  Ala.,  with  two  blast  furnaces, 
and  the  Milner  Coal  and  Railway  Co..  at 
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Newcastle,  Ala.,  with  coal  lands,  coke 
ovens  and  facilities  for  mining  a  thousand 
tons  of  coal  a  day. 

These  properties  will  supply  the  foun- 
dries of  the  parent  company  with  50,000 
tons  of  pig  iron  a  day.  The  present 
plants  at  Lynchburg  and  Radford,  Va., 
will  be  increased  by  a  new  plant  at  Nor- 
folk,  Va. 


The  72-Inch  Steel  Pipe  I^ine  of  the 
Brooklyn  Water  Sui)ply. 

The  boroug-h  of  Brooklyn,  city  of  New 
York,  takes  its  water  supply  from  wells, 
infiltration  galleries  and  ponds  stretching 
over  a  distance  of  23  miles  along  the 
south  shore  of  Long  Island  and  extend- 
ing eastward  to  the  Suffolk  county  line, 
about  30  miles  east  of  the  Borough  Hall. 
The  water  is  drawn  from  the  wells,  gal- 
leries and  ponds  by  pumps  in  24  isolated 
stations  and  delivered  into  large  trunk 
mains. 

It  became  apparent  some  years  ago  that 
further  increase  in  the  supply  was  neces- 
sary, and  accordingly  the  Department  of 
Water  Supply,  Gas  and  Electricity,  hav- 
ing charge  of  the  Brooklyn  water  system, 
determined  on  an  increase  in  the  number 
and  capacities  of  its  sources  and  pump- 
ing stations,  and  in  the  means  of  bring- 
ing the  additional  supply  to  Ridgewood 
reservoir,  which  is  the  main  distributing 
center  of  the  city  distribution  system. 
The  new  trunk  main  decided  upon  was  a 
72-inch  steel  pipe  24%  miles  long,  to  be 
operated  as  a  force  main  delivering  direct 
to  the  distribution  system  and  discharg- 
ing the  excess  supply  by  an  overflow  con- 
nection into  Ridgewood  reservoir.  Its  ca- 
pacity will  be  from  50,000,000  to  60,000.- 
000  gallons  per  day. 

The  line  e.xtends  from  Valley  Stream 
eastward  to  the  Suffolk  county  line,  in 
general  parallel  with  and  a  short  distance 
away  from  the  right  of  way  of  the  Mon- 
tauk  division  of  the  Long  Island  Railroad. 
It  is  laid  on  a  private  right  of  way,  in 
some  places  100  feet  and  in  others  200 
feet  wide.  Being  a  pressure  pipe,  it  is 
not  laid  on  a  gravity  grade,  the  maximum 
gradient  being  1  per  cent.  The  maximum 
curve  has  a  radius  of  200  feet.  In  order 
to  pass  around  curves  the  ends  of  the 
pipe  are  cut  to  a  suitable  bevel.  The  line 
consists  of  a  circular  steel  plate  pipe  with 
an  inside  diameter  of  72  inches,  single- 
riveted  circular  joints  and  longitudinal 
joints  made  with  "lock  bar."  It  was  man- 
ufactured by  the  East  Jersey  Pipe  Co.,  at 
Paterson,  N.  J.,  for  the  contractors,  T.  A. 
Gillespie  Co. 

The  pipe  is  made  up  in  lengths  of  30 
feet,  each  weighing  approximately  12,000 
pounds  and  each  length  is  coated  while 
at  a  temperature  of  350  to  400  degrees 
Fahr.,  with  Sarco  mineral  rubber  pipe 
coating. 

The  pipe  coating  specification  was  as 
follows : 

After  testing  to  the  satisfaction  of  the 
commissioner    of    water    supply,    gas    and 


electricity,  or  his  authorized  representa- 
tive, the  pipes  shall  be  thoroughly  cleaned 
and  all  grease,  dirt,  loose  scale  and  rust 
removed,  and  then  heated  in  a  suitable 
oven  to  350  to  400  degrees  Fahrenheit, 
after  which  it  is  to  be  dipped  vertically 
in  a  bath  of  mineral  rubber  pipe  coating, 
equal  to  that  manufactured  by  the  Stand- 
ard Asphalt  and  Rubber  Co.,  of  Chicago. 
This  coating  must  be  durable,  smooth, 
hard,  tough,  perfectly  water-proof  and 
strongly  adhesive  to  the  metal,  and  must 
show  no  tendency  to  flow  when  exposed 
to  the  sun  in  summer,  or  to  become  so 
brittle  as  to  scale  in  winter.  It  must  be 
free  from  blisters  and  bubbles.  The  bath 
must  be  heated  in  such  a  manner  as  to  in- 
sure a  constant  and  even  temperature  of 
400  degrees  Fahrenheit.  The  coating  shall 
be  not  less  than  1-32  inch  and  not  more 
than  1-16  inch  thick,  and  must  be  a  high 
resistant  against  electrolytic  action.  The 
material  used  for  this  coating  must  be 
shown  by  analysis  to  contain  not  less 
than  99.3  per  cent,  pure  bitumen,  consist- 
ing of  not  less  than  70  per  cent,  petro- 
lene  (soluble  in  petroleum  ether)  and  not 
more  than  30  per  cent,  asphaltene  (solu- 
ble in  chloroform).  The  dipping  material 
must  be  kept  pure  and  free  from  sand, 
grit  or  other  foreign  material.  To  attain 
this,  the  contractor  must,  as  often  as  it 
is  necessary  in  the  opinion  of  the  en- 
gineer, empty  the  tanks  of  their  contents, 
clean  and  refill  them  with  pure  material. 
The  consistency  of  the  material  must  also 
be  kept  uniform  by  the  addition  from  time 
to  time  of  suitable  fiux.  Samples  of  the 
material  proposed  to  be  used  for  coating 
must  be  submitted  to  and  approved  by 
the  commissioner  of  water  supply,  gas 
and  electricity,  or  his  authorized  repre- 
sentatives. 

Upon  the  completion  of  the  riveting  and 
calking,  the  seams  are  carefully  painted 
with  Sarco  mineral  rubber  field  coating, 
made  froin  the  same  material  with  which 
the  pipes  are  coated  at  the  shop.  When 
this  work  has  been  finished  on  a  com- 
plete section  from  one  line  valve  to  an- 
other, the  pipe  is  filled  with  water  and 
tested  to  a  pressure  of  175  pounds  per 
square  inch,  and  upon  being  found  tight 
the  back-filling  is  commenced. 

The  contractor  employed  on  the  aver- 
age, including  the  excavating,  pipe-laying, 
riveting,  calking  and  back-filling  gangs, 
about  1,000  men.  The  contractor  for  the 
work  is  the  T.  A.  Gillespie  Co.,  of  New 
York  City,  with  Mr.  M.  J.  Coffey,  superin- 
tendent, in  charge.  The  cast  iron  pipes 
for  blow-offs  and  the  cast  iron  specials 
were  furnished  by  R.  D.  Wood  &  Co.,  Phil- 
adelphia, and  the  steel  castings  were  sup- 
plied by  the  Taylor-Wilson  Manufactur- 
ing Co.,  of  McKees  Rocks,  Pa. 

Mr.  Walter  E.  Spear,  chief  engineer  for 
the  Department  of  Water  Supply,  Gas 
and  Electricity,  borough  of  Brooklyn,  New 
York  City,  was  in  general  charge  of  the 
work,  and  Mr.  B.  M.  Wagner  was  division 
engineer  directly  in  charge  of  construc- 
tion. 

Sarco  mineral  rubber  pipe  coating  was 
supplied  by  the  Standard  Asphalt  and 
Rubber  Co.,  205  La  Salle  street,  Chi- 
cago, 111. 

The  accompanying  cut  shows  sections 
of  the  pipe  on  the  line  ready  to  lay. 
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What  Is  Concrete  Mixing? 

The  Chicago  Cube  Mixer  Co.  define 
mixing:  concrete  as  smearing  or  luting 
each  particle  of  sand  with  cement  paste 
and  each  particle  of  aggregate  with  mor- 
tar paste.  Disintegration  is  not  mixing. 
The  mere  fact  of  separating  two  parti- 
cles and  placing  another  between  them 
does  not  constitute  mixing,  because  to 
insure  a  perfectly  Intimate  and  homogene- 
ous mixture,  both  pressure  and  grinding 
of  the  ingredients  are  required.  To  prove 
this,  take  a  small  pebble,  say  an  inch  or 
so  in  diameter,  lay  it  down  and  pour  water 
over  it.  Immediately,  and  before  the 
water  has  time  to  dry,  sprinkle  cement 
over  it  until  water  is  absorbed,  and  set  it 
away  to  dry.  The  next  day  the  cement 
can  be  lifted  off  in  the  form  of  a  small 
cap.  The  reason  for  this  is  that  the  ce- 
ment was  not  ground  and  pressed  into 
actual  contact  with  the  pebble,  the  film 
of  water  effectually  preventing  contact  of 
the   two   materials. 

Cement  paste  is  usually  a  very  wet  and 
sticky  material.  The  only  way  that  it 
can  be  made  to  cover  the  sand  and  ag- 
gregates is  to  rub  the  various  particles  to- 
gether until  each  coarser  particle  is 
smeared  with  a  paste  of  the  next  finer 
particles.  Go  into  a  testing  laboratory 
and  watch  the  expert  there  mixing  ce- 
ments and  mortar  pastes  for  test  bri- 
quettes. An  intimate  and  homogeneous 
mixture  is  above  all  things  essential  here. 
Note  how  it  is  secured.  The  operator 
has  formed  a  small  cone  of  sand  and  ce- 
ment, with  a  crater  in  its  top  filled  with 
water.  With  his  fingers  he  folds  the  sides 
of  the  cone  over  into  the  water  imtil  the 
water  is  soaked  up.  Then  he  begins  to 
mix.  Arching  his  hands  over  the  mass, 
he  pulls  it  under  the  palms  with  his  fin- 
gers, at  the  same  time  pressing  the  palms 
forward  and  downward,  squeezing  and 
grinding  the  particles  together.  The  flat- 
tened cake  is  then  folded  up  into  a  new 
cone  and  the  mixing  operation  is  repeat- 
ed.    This  is  an  example  of  perfect  mixing. 

What  the  cement  tester  does  with  ifis 
hands  and  a  few  ounces  of  paste,  the  Chi- 
cago improved  cube  mixer  does  with  its 
cubic  yard  or  so  mass  of  stone,  sand,  ce- 
ment and  water.  The  larger  nias.s  is  not 
spooned  or  stirred  any  more  than  is  the 
smaller  mass ;  it  is  folded,  refolded, 
squeezed  and  pressed  into  a  homogeneous 
mass  of  mortar  and  cement-coated  parti- 
cles. 

Almost  any  concrete  looks  good  in  the 
wheelbarrows,  but  in  a  test  great  varia- 
tions in  strength  will  be  found.  One  of 
the  reasons  for  this  is  that  nearly  all 
crushed  stone,  unless  washed,  is  coated 
with  a  thin  film  of  very  fine  dry  dust. 
Nearly  all  gravel  contains  more  or  less 
clay  or  loam  with  which  the  coarser  parts 
are  covered.  This  dust,  or  coating  of 
clay,  positively  must  be  ground  away  and 
the  clean  stone  laid  bare  before  the  ce- 
ment  can    get   an    actual    contact   with    it. 


Mixers  which  act  as  di.sintegrators  will 
not  do  this  because  the  weight  of  the 
mass  of  ingredients  is  broken  up  into 
very  small  parts  as  it  is  separated  and 
carried  up  inside  the  drum.  In  the  Chi- 
cago- improved  cube  mixer  the  batch  is 
kept  in  one  mass  and  the  entire  weight 
of  the  whole  rests  on  the  lower  parti- 
cles. As  the  entire  batch  is  always  in 
motion,  each  particle  is  constantly  rub- 
bing against  some  other  particle  as  the 
mass  is  folded  and  refolded  upon  itself ; 
there  is  a  great  crushing,  grinding  and 
kneading  of  the  ingredients  until  every 
pebble  or  piece  of  stone  is  perfectly 
smeared  with  a  coating  of  cement  paste 
that  is  ground  and  squeezed  into  actual 
contact  with  a  clean  solid  surface. 

The  Chicago  Cube  Mixer  Co.,  Railway 
Exchange  Building,  Chicago,  111.,  will  send 
full    information   about  the   mixer. 


Testing    Laboratory    Apparatus. 

Chicago  has  a  factory  for  the  manufac- 
ture of  laboratory  apparatus  for  making 
tests  of  asphalt  and  cement,  at  2014  Ne- 
liraska  ave.,  operated  by  the  Humboldt 
Manufacturing  Co.  Their  price  list  con- 
tains the  latest  apparatus,  some  not  else- 
where obtainable,  including  Kirschbraun's 
cementation  and  ductility  machine,  pene- 
trometer, floor  plate  and  briquette  mold, 
all  for  asphalt,  and  all  the  standard  ap- 
paratus for  preparing  cement  for  test  for 
tensile  and  compressive  strength,  per- 
meability, weight,  specific  gravity,  fine- 
ness, etc. 


Dryer    and    Heater    for    Broken    Stone,    Grit, 
Sand   and   Gravel. 

The  paving  contractors,  roofers  and 
road  builders  of  New  York  are  this  year 
using  a  new,  economical  and  most  con- 
venient method  of  heating  and  drying 
their  sand,  grit,  gravel  and  broken  stone, 
r-^ormerly  this  has  been  done  in  very  crude 
ways,  some  sticking  a  cast  iron  pipe 
through  a  pile  of  gravel  and  making  a 
fire  therein,  some  placing  the  gravel  on 
a  tiat  iron  plate  raised  from  the  ground 
on  stones  and  building  a  fire  thereunder. 
In  either  case  much  labor,  patience,  time 
and  fuel  were  consumed,  and  very  little 
gravel  was  dried  and  heated,  for  the 
gravel  was  never  brought  into  a  practical 
relation  to  the  fire,  and  the  fuel  was  most- 
ly expended  in  heating  the  surrounding 
atmosphere   instead   of   the   gravel. 

But  one  man  is  required  to  attend  the 
machine  now  in  use  to  supply  hot  dry 
gravel  for  a  large  gang.  He  builds  and 
tends  the  fire,  shovels  cold  wet  gravel 
into  the  hopper  above,  and  loads  same 
into  wheelbarrows,  hot  and  dry,  from  the 
bottom  of  the  heater,  a  few  minutes  later. 
This  man  does  not  need  to  work  over- 
time. 

It  is  surprising  what  a  small  amount  of 
fuel  is  required  to  heat  and  dry  a  large 
amount  of  material.  To  under.stand  the 
reason    for   this   one   must   know   the    con- 
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stiuclluii  of  iIk'  aiipanitus,  wlii-ii  it  is 
readily  seen  that  not  one  particle  of  heat 
escapes  Into  the  outer  air  without  having 
done  its  \v<»rk  of  drying  and  heating  the 
gravel. 

The  structure,  shown  in  the  accompany- 
ing cut.  is  reniarkahly  strong  and  sim- 
ple. The  furnace  consists  of  a  perforated 
sheet  of  metal  bent  over  roof-like,  to  form 
the  two  heating  sides,  and  solid  end- 
plates.  In  which  are  the  door,  flue,  etc. 
There  Is  u  hopper  above.  Arranged  down 
each  perforated  furnace  side  Is  a  series 
of    inwardly   deflecting   flights,    al.so    perfo- 


iiiit  through  the  perforations  in  th<-  fui'- 
nace  sides,  the  voids  In  the  about  4-lnch 
layer  of  gravel  held  against  same,  and 
then  out  through  the  perforations  In  and 
the  spaces  t)elw<-en  the  inwardly  deflect- 
ing flights.  A  more  complete  utilization 
of  all  the  heat  and  pniducts  of  comtjus- 
tion  can  hardly  be  Imagined,  for  they 
cannot  escape  doing  their  work  of  drying 
and  heating  on  their  way  out  through  the 
perforated  sides  and  the  voids  of  the 
gravel,  and  they  have  no  means  of  escape 
except  through  these  myriad  tiny  flues. 
The  efflch-ncy  of  this  id<a  Is  easily  reul- 
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rated.  The  gravel  descends  from  the  hop- 
per Into  the  space  between  the  perforated 
furnace  sides  and  the  flights,  where  it  is 
held  In  a  thin  layer  while  being  dried  and 
heated.  When  it  Is  sufficiently  hot  and 
dry  it  is  removed  from  the  bottom  of  the 
heater,  more  gravel  flowing  in  to  take  Its 
place  from  the  hopper  above,  thus  form- 
ing a  continuous  process.  The  degree  of 
temperature  to  which  the  material  is 
heated  can  be  easily  regulated  by  the 
length  of  time  it  is  allowed  to  remain 
in  the  heater  and  the  amount  of  fuel  used. 
When  the  fire  is  well  started,  the 
damper  in  the  flue  is  choked  off.  The 
draft    and    heat    are    thus    forced    to    pass 


ized  when  one  considers  that  cold  wet 
gravel  can  be  loaded  into  the  machine,  a 
fire  built  under  it.  and,  in  less  than  fif- 
teen minutes,  the  first  hot  dr>'  gravel  is 
ready  for  use.  After  that  it  is  a  continu- 
ous process,  the  heater  shown  having  a 
capacity  of  about  five  tons  per  hour  or 
fifty  tons  per  ten-hour  working  day.  with 
one  man  tending  the  machine  and  a  min- 
imum consumption  of  fuel. 

It  is  claimed  for  this  heater  that  it 
saves  time,  labor,  fuel  and  money,  is  a 
very  great  convenience,  and  will  pay  for 
it.self  in  less  than  three  months. 

Another  invention  is  a  combination  tar- 
pot    and    gravel     heater    built     along    the 
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same  lines.  One  of  these  was  constructed 
especially  for  the  Third  Avenue  Railroad 
Co.,  for  use  in  repairing-  granite  block 
pavement  with  tar  and  gravel  joints  along 
their  rails  on  Forty-second  street,  near 
Broadway,  New  York  City.  It  is  believed 
that  this  newly  introduced  invention  will 
prove  of  the  greatest  value  to  contractors 
doing  roofing,  paving  and  road  building 
where  it  is  necessary  to  heat  and  dry 
sand,  gravel,  broken  stone  or  grit  along 
the   line   of   the   work  for   Instant  use. 

The  inventions  were  made  by  Mr.  Chas. 
A.  Mullen,  of  New  York  City,  himself  a 
contractor,  for  years  engaged  in  asphalt, 
bituminous  and  granite  block  paving 
work.  He  has  made  a  systematic  study 
of  heating  and  drying  coarse  materials, 
of  which  the  above  described  inventions, 
we  are  told,  are  but  the  first  expression. 
His  idea  is  to  overcome  the  expensive  and 
troublesome  methods  now  in  use  at  as- 
phalt and  other  paving  plants  throughout 
the  country.  The  Tide  Water  Iron  Works, 
of  Hoboken,  N.  J.,  are  the  sole  licensed 
manufacturers. 


The    Shannon    Sewer    Cleaner. 

The  Shannon  sewer  cleaner  was  devised 
by  contractors  for  daily  use  in  their  own 
work,  and  so  it  is  a  practical  machine, 
directly  suited  to  the  demands  made  upon 
it.  It  consists  of  a  trough  with  rounded, 
shovel-shaped  ends,  a  movable  cover  and 
a   flap  valve. 

To  operate  it  a  rope  is  passed  through 
the  sewer  from  one  manhole  to  the  next, 
and  this  rope  passes  through  a  pulley 
fixed  at  the  bottom  of  the  second  manhole 
by  means  of  a  brace  temporarily  set  in 
the  sewer.  This  gives  the  opportunity  for 
drawing  the  cleaner  through  the  sewer 
from  the  first  manhole  to  the  second,  by 
means  of  a  windlass  set  on  the  street 
over  the  second  manhole.  When  the 
cleaner  lias  been  drawn  to  the  second 
manhole,  the  line  which  holds  the  pulley 
above  mentioned  is  slackened  off  from 
above,  allowing  the  pulley,  cleaner  and 
all  to  be  hauled  to  the  surface.  The 
cover  is  then  removed  by  drawing  a  cou- 
ple of  bolts  and  the  cleaner  is  emptied 
into  the  attendant  wagon  or  on  the  street. 
The  cover  is  replaced  and  the  cleaner  is 
ready  for  another  trip. 

There  are  lugs  on  the  cleaner  which 
serve  to  keep  it  upright,  and  also  to  allow 
the  cutting  edge  to  pass  over  slight  ob- 
structions at  pipe  joints. 

The  complete  outfit  includes  two  wind- 
lasses and  three  special  blocks  with  chains 
and  shackles,  so  that  the  cleaner  can  work 
in  both  directions  through  the  sewer,  600 
feet  of  steel  wire  rope,  with  the  necessary 
clamps,  and  four  cleaners,  one  for  8  and 
10-inch  pipe,  one  for  12  and  15-inch  pipe, 
one  for  18  and  24-inch  pipe,  and  one  for 
sewers  over  2  feet  in  diameter.  The  ma- 
chines will  be  sold  outright  or  will  be 
rented  at  a  fixed  price  per  month. 

After   the    first    rope    is   passed   through 


the  sewer  and  the  braces  are  set,  it  is  not 
necessary  for  a  man  to  enter  the  sewer 
until  the  cleaning  is  done.  Three  men 
can  operate  the  whole  apparatus. 

Engineers  and  contractors  who  have 
used  the  machine  say  that  it  is  effective 
and  that  the  cost  of  cleaning  is  low  as 
compared  with  other  methods  used  by 
them.  The  apparatus  is  now  sold  by  the 
Hayden  Machinery  and  Supply  Co.,  30 
Church  St.,  New  York  City,  who  will  send 
any    further    information    desired. 


High-Grade    Engineering    Instruments. 

The  Hanna  Manufacturing  Co.,  Troy, 
N.  Y.,  issue  a  well-designed  and  executed 
catalog,  which  is  an  indication  of  the 
quality  of  the  instruments  they  make. 
They  have  a  full  line  of  engineers'  tran- 
sits of  several  designs,  including  light 
mountain,  explorers'  and  reconnoissance 
transits,  also  engineers'  and  architects' 
levels,  solar  attachments,  current  meters, 
sextants,  leveling  rods,  barometers,  tapes, 
rods,  poles,  etc.  They  have  the  Ver- 
schoyle   pocket   transit  also. 

Clark  Brown's  chart  method  of  reduc- 
ing polaris  observations  is  set  forth  in 
full  in  the  catalog,  which  contains  much 
other  useful  Information  about  various  in- 
struments, their  construction,  care,  adjust- 
ment and  use.  Copy  of  the  catalog  will 
be  sent  on  request. 


Specifications  for  Reinforcement  Bars. 

The  Association  of  American  Steel  Man- 
ufacturers has  adopted  standard  specifica- 
tions for  concrete  reinforcement  bars, 
copies  of  which  can  be  obtained  by  ad- 
dressing the  secretary,  Jesse  J.  Shuman, 
care  Jones  &  Laughlin  Steel  Co.,  Pitts- 
burg,  Pa. 

The  specifications  cover  the  process  of 
manufacture,  the  chemical  and  physical 
properties,  method  and  number  of  tests, 
number  of  twists,  finish  and  variation  of 
weight.  The  pliysical  properties  are  fixed 
within  limits  for  structural  steel  grade, 
hai'd  grade  and  cold  twisted  bars. 


The    Passing    of    Old-Style    Macadam. 

Macadam's  science  has  had  its  day. 
The  principles  of  this  famous  Scotch  en- 
gineer have  been  faithfully  followed  for 
some  sixty  years,  but  the  coming  of  the 
automobile  has  brought  the  period  to  a 
close.  Macadam's  roads  have  been  thor- 
oughly satisfactory  for  Macadam's  traf- 
fic, but  he  did  not  build  surfaces  that 
were  calculated  to  stand  the  powerful 
shearing  action  of  automobile  wheels. 
The  big  pneumatic  tires,  carrying  each  a 
half  ton's  weight,  press  themselves  close- 
ly against  the  brittle  macadam  surface, 
and  then,  with  the  power  of  forty  horses, 
the  heavy  oar  is  driven  forward  by  the 
backward  thrust  of  the  tire  against  that 
surface.  The  result  is  inevitably  the 
speedy  loosening  of  the  surface.  No  sur- 
face  less    hard    than    tar   macadam   would 


MAC'lllNKKV  AM)  TKAJ)K. 


441 


fall  to  criimblo  under  siirh  a  strain,  so 
the  result  is  a  cloiul  of  ilii.st,  aiul  the  fine 
crushed  stone  wliich  tlie  eii>?ine<-r  luis  car- 
ried for  miles  to  place  upon  the  road  sur- 
face Is  scattered  recklessly  over  adjoin- 
ing lawns  and  trees,  not  to  mention  the 
faces  and  elothlnp  of  pedestrians  and  res- 
idents. 

A  completely  now  science  of  road  build- 
ing has  therefore  begun  during  the  past 
five  years,   and   is  now   well   advanced. 

The  modern  engineer  builds  his  roads 
with  tarvla,  a  coal  tar  product,  which 
gives   to   his   surface   an   element   of   plas- 


known  as  'I'arvia  X,  is  usi-d.  It  is  poured 
over  tlie  stones  until  every  stone  is  thor- 
oughly coated  with  It  and  the  voids  are 
well  Jlilid.  Then  the  smaller  crushed 
stone  (jf  the  upper  cour.se  Is  spread  and 
rolled  into  the  tarvlated  bed.  The  fin- 
ished surface  Is  a  mosaic,  a  kind  of  tar- 
vla-conerete,    smooth   and   water-proof. 

Tarvla  can  also  be  applied  to  roads 
that  are  built  In  the  old  way.  although 
the  application,  being  confined  to  the  sur- 
face, Is  naturall.v  less  thorough.  The  kind 
of  tarvla  known  technically  as  Tarvla  A 
Is  painted  over  the  road  after  It  has  been 
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ticity.  The  tarvia  is  a  dense,  pitchy  sub- 
stance of  considerable  adhesive  power. 
When  it  is  poured  over  the  macadam  and 
allowed  to  soak  in  it  fills  the  voids  and 
hardens  into  a  tough,  elastic  matrix,  from 
which  the  stone  particles  do  not  come 
loose.  The  thrust  of  automobile  wheels 
on  this  surface  does  not  make  it  crumble 
or  pulverize. 

The  tarvia  applications  vary  according 
to  the  conditions  of  the  road  and  the 
thoroughness  with  which  the  surface 
needs  to  be  protected  against  automobile 
wear.  Many  roads  are  now  being  built 
using  tarvia  from  the  foundation  up  to 
the    top.      A    very    dense    kind    of    tarvia. 


carefully  swept  to  clean  away  surface 
dust  and  debris.  The  tar\ia  soaks  into 
the  macadam  while  it  is  hot,  and  then 
cools,  making  a  tough,  firm  matrix  for 
the  stone. 

A  cheaper  process  is  the  Ta^^•ia  B  pro- 
cess. Tarvia  B  has  less  solid  base  than 
the  other  klrds,  and  is  liquid  while  cold, 
so  that  it  can  be  used  in  an  ordinary 
sprinkling  cart  without  heating.  It  can 
only  be  used  on  roads  that  are  thoroughly 
compacted  and  with  smooth  surface.  It 
gives  a  good,  dustless  road  which  will 
withstand  automobile  traffic. 

Of  the  three  types  of  application,  the 
Tarvia  X  process,  which  involves  the  use 
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of  this  material  from  top  to  bottom  of 
the  road,  Is  the  most  thorough  and  most 
satisfactory  in  the  end.  A  road  so  built 
will  retain  its  evenness  of  contour  almost 
indefinitely.  Water  and  frost  have  prac- 
tically no  effect  upon  it,  and  the  only  de- 
terioration which  it  suffers  is  from  the 
actual    friction    of   traffic. 

Some  engineers  have  reached  the  point 
where  they  are  so  well  satisfied  with  tar- 
via  processes  from  the  standpoint  of  econ- 
omy that  they  consider  it  unwise  to  build 
roads  in  any  other  way. 

It  is  the  settled  policy  of  some  towns  to 
build  all  new  roads  in  this  way.  As  the 
new  road  building  science  develops,  re- 
finements in  the  process  of  application 
are  being  adopted.  Elaborate  machinery 
for  spreading  the  tarvia  is  coming  into 
use.  Already  it  is  cheaper  to  maintain  a 
(lustless  road  with  tarvia  than  a  dusty 
one  without  it. 


Hand   and   Power   Pumps   and   Appliances. 

The  Deming  Company,  Salem,  O.,  show 
in  their  catalog  for  1910  a  very  complete 
line  of  hand  and  small  power  pumps,  con- 
taining over  two  dozen  pumps  of  various 
designs  and  weights,  from  the  little  hand 
pump,  weighing  9  pounds,  for  u.se  in  a 
bucket,  to  an  outfit  consisting  of  a  pump 
run  by  a  SVo-horse  power  gasoline  en- 
gine, to  pump  from  a  tank  on  the  same 
truck,  and  an  auxiliary  pump  to  fill  the 
tank,  the  whole  weighing  about  2,725 
pounds. 

These  outfits  were  developed  originally 
for  use  in  spraying  vegetation,  and  can 
supply  a  pressure  up  to,  say,  125  pounds. 
Pumps,  tanks,  trucks,  etc.,  vary  in  de- 
sign according  to  the  demands,  and  one 
wishing  a  small  pump  can  probably  find 
one  to  suit  him  within  the.  limits  of  size 
mentioned.  Catalog  will  be  sent  by  the 
company   on   request. 


platform  of  the  cart.  The  pan  is  then 
lowered  and  is  again  ready  for  use. 

The  platform  on  which  the  can  sets  is 
very  near  the  ground,  so  that  when  the 
can  is  full  it  can  be  set  off  at  the  curb  or 
elsewhere  with  ease  and  an  empty  can 
put  in  its  place  on   the  cart. 

Shovel  and  scraper  are  not  needed  and 
the  workman  can  clean  about  50  per  cent, 
more  street  than  with  the  ordinary  broom 
and  pan,  shoveling  the  dirt  into  an  at- 
tendant cart. 

The  machine  is  very  valuable  also  for 
use  in  parks,  cemeteries,  depots,  hotels 
and  public  gathering  places  in  and  out 
of  doors.  Cart,  can  and  broom  complete 
the  outfit.  Full  information  about  it  can 
be  obtained  from  the  Menzies  Street 
Cleaner  Co.,  Glens  Falls,  N.  Y.  They 
also  sell  street  sprinkling  and  street  flush- 
ing machines. 


A    Sanitarj-    Street-Cleaning:    Machine. 

Any  city  having  reasonably  heavy  traf- 
fic over  its  streets  requires  for  some  of 
them  a  certain  amount  of  hand  cleaning, 
and  the  Menzies  machine,  which  is  op- 
erated by  hand,  has  been  devised  to  fill 
the  demand.  It  consLsts  of  a  two-wheeled 
cart,  strongly  built  of  iron  and  steel 
throughout,  with  castings  of  malleable 
iron,  and  a  galvanized  iron  du.st  pan,  with 
a  spring  steel  blade  28  inches  long  and  6 
inches  wide,  hung  on  the  axle  of  the  cart. 
In  operation  the  machine  is  pushed  to 
the  part  of  the  pavement  to  be  cleaned, 
the  dust  pan  is  lowered  to  rest  on  the 
pavement  a  little  beyond  the  dirt  to  be 
gathered  up,  and  an  ordinary  street 
broom  is  used  to  sweep  the  dirt  over  the 
blade  into  the  dust  pan.  When  the  dust 
pan  is  filled,  the  operator  steps  to  one 
side,  grasps  the  handle  with  one  hand, 
gives  the  machine  a  slight  forward  mo- 
tion, raises  the  handle  and  the  pan  and 
dumps    the    dirt    into    the    can    set    on    the 


Division     Plates    and     Clamps    for     Sidewalk 
Work,    Curb    and    Gutter. 

The  Smith  patent  rail  clamps  for  con- 
crete sidewalk,  curbing  and  combination 
curb  and  gutter  work  are  new  devices 
which  are  very  convenient  and  save  much 
material  and  labor  in  setting  and  remov- 
ing forms.  S.  C.  Smith  &  Son,  of  Wa- 
verly,  N.  Y.,  are  the  manufacturers,  and 
they  claim  the  following  points  of  advan- 
tage, which  the  writer  thinks  are  well 
founded : 

1.  They  are  not  expensive  and  are 
guaranteed   to   give   satisfaction. 

2.  The  same  clamps  can  be  used  on  all 
widths  of  walk,  all  widths  of  curbing,  and 
all  widths  and  shapes  of  combined  curb 
and  gutter. 

3.  There  are  no  wedges  to  make  and 
drive  in  and  drive  out,  and  pick  up  and 
take  care  of. 

4.  One  man  can  withdraw  the  plates 
and  finish. 

5.  Save  80  per  cent,  of  time  making 
and  driving  stakes. 

6.  Save  100  per  cent,  of  the  time  re- 
quired going  back  and  patching  broken 
corners  caused  by  pounding  the  stakes 
loose   in  taking  up  the  rails. 

7.  Save  100  per  cent,  of  the  time  of 
going  back  after  the  rails  the  following 
day,  as  the  rails  are  all  loose  and  can  be 
taken  the  same  day  the  work  is  finished. 

8.  In  laying  walks  over  a  fill  5'Ou  do 
not  have  to  make  and  drive  stakes  3  or 
4  feet  long ;   the  clamps  do  the  trick. 

9.  If  you  have  steel  division  plates  %, 
3-16  or  14-inch  thick,  our  clamps  will  fit 
them,  and  all  you  have  to  do  is  to  drill  a 
14 -inch  hole  in  each  end  of  your  plates. 


A  Deep-Well  Pump. 

The  Downie  double-stroke  deep-well 
pumps  are  designed  for  elevating  large 
quantities  of  water  from  great  depths. 
They  are  better  and  more  strongly  made 
than  usual,  and  so  they  cost  a  little  more, 
but  the  makers  claim  they  are  much 
cheaper  to  run. 
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One  special  aim  has  hci-n  to  eliminate 
tlie  liabilits'  to  dfiiinKenn'iU  wliich  is  pe- 
culiar  to   (k'l'p-weii    pumps. 

Much  power  Is  required  to  lift  a  heavy 
column  of  water,  but  the  geared  pump 
works  with  an  elTiclency  of  80  per  cent., 
the  cfHclency  of  the  steam  pump  being  60 
per  cent. 

Catalog  No.  6  of  the  Keystone  Driller 
and  Pump  Co.,  Beaver  Falls,  Pa.,  can  be 
had  for  the  asking,  and  deals  with  pumps 
of  the  nature  mentioned.  The  comjiany 
also  make  Keystone  cable  drills  for  drill- 
ing deep  wells. 


.\n    KfHrient    Tortable   Diinipinir   Waffon   Box. 

The  Everett  portable  dumping  box  is  in- 
t»'nded  for  any  wagon  having  a  reach  and 
is  made  of  widths  required  to  fit  wagons 
in  general  use  and  of  any  desired  width 
on  special  order.  It  is  strongly  made, 
:ind  braced  with  steel.  The  bottom  is  of 
four  boards,  two  himg  by  "hook  and  eye" 
bearings  from  the  sideboards  of  the  box, 
;ind   two   hung  from   a   steel   tube   running 


the  bottom  is  dosed,  .so  that  the  load  can- 
not  \n:   ihimried    acci<lentally. 

This  (hunping  bo.K  has  been  in  use  by 
many  contractors  and  engineers  for  a 
good  many  years  and  they  say  very  en- 
thusiastically that  it  has  given  satisfac- 
tion. They  are  In  use  on  the  Panama  ca- 
nal and  the  New  York  barge  canal  in 
large  numbers,  and  by  contractors  in 
many  cities  and  slates  throughout  the 
country.  The  Everett  Manufacturing  Co., 
S4  Lake  street,  Newark,  N.  J.,  will  send 
an>-  further  information  desired. 


Trade  I'ubllcatlonH. 

Circulars  descriptive  of  the  Eclipse  con- 
crete mixers,  post,  tile,  brick  and  block 
machines  have  been  received  from  Geo.  C. 
Christopher  &   Son,   Wichita,    Kan. 

Several  circulars  about  the  inventors' 
pocket  library  have  been  received  from 
the  Engineer  Searching  Co.,  of  Washing- 
ton. 

One  of  the  most  recent  publications  of 
the   National   Association  of  Paving  Brick 


r  I  s  B  /  •:  { c  r  r  D  J  .1  p I SQ  bo.^. 


from  end  to  end  at  the  bottom  of  the  box 
in  the  center.  Thus  the  bottom  can  be 
quickly  opened  and  the  contents  dumped 
on  each  side  of  the  reach,  without  danger 
of  damaging  it.  The  bottom  boards  of 
the  emptied  wagon  are  lifted  back  to 
place  by  a  steel  truss  running  across  the 
bed  at  the  center,  on  which  run  rollers 
attached  to  castings  bolted  to  the  bottoms 
of  the  boards.  This  truss  is  lifted,  for 
the  purpose  of  closing  the  box,  by  means 
of  chains  at  the  two  ends,  which  run  up 
to  rollers  attached  to  the  side  of  the  box 
and  thence  to  a  steel  tube  running 
through  the  front  end  of  the  wagon  in 
front  of  the  front  end  board  of  the  box. 
This  tube  is  turned  by  a  foot  lever  and 
winds  up  the  chain  by  a  three-quarters 
turn,  enough  to  close  the  bottom  boards 
tightly.  Any  slack  in  the  chain  is  taken 
up  by  means  of  grab-links  at  the  end  of 
the  chain,  and  the  bottom  can  be  set  to 
open  partly  so  as  to  grive  an  opportunity 
to  spread  the  load  by  driving  along  as  the 
load  runs  out.  by  use  of  the  .same  grab- 
links. 

The  foot  lever  locks  automaticallx"  when 


Manufacturers.  Indianapolis.  Ind.,  is  a 
handsomely  illustrated  booklet  on  "The 
Permanent  Roadway,"  illustrating  the 
construction  of  brick  country  roads. 

A  recent  number  of  The  Concrete  Re- 
vieic  of  the  Association  of  American  Port- 
land Cement  Manufacturers  contains  a 
brief  summary  of  the  proceedings  of  the 
last  meeting  of  the  Association  of  German 
Portland   Cement   Manufacturers. 

Booklet  No.  38  of  the  Jeffrey  Mfg.  Co. 
is  about  Jeffrey  conveying  machinery. 

The  Barrett  Mfg.  Co.  issues  a  booklet 
on  good  roads,  how  to  build,  preserve  and 
make  them  dustless.  which  describes  and 
illustrates  the  use  and  the  results  of  the 
use  of  Tarvia  "A,"  "B"  and  "X."  It  is 
a  hand.some  book  well  worth  the  trouble 
of  a.«:king  for  it  at  the  nearest  office  of  the 
Barrett  Mfg.  Co. 

The  American  Book  Co.,  New  York, 
.sends  an  illustrated  description  of  Halley's 
comet  by  Prof.  David  Todd,  which  also 
contains  some  sample  pages  of  Todd's 
"Astronomy." 

The  accompanying  illustration  is  a  part 
of  the  rover-plate  of  a  lucid  little  treatise 


■kU 


MUNICIPAL  ENGINEERING. 


on  Portland  cement,  just  issued  by  The 
Portland  Cement  Co.,  Union  Trust  build- 
ing, Cincinnati,  Ohio,  for  free  distribution 
among  those  interested  in  knowing  how 
this  cement  is  made,  of  what  it  is  made, 
and  why  it  will   last  for  ages. 

One  of  the  best  of  the  publications  of 
the  Indianapolis  office  of  the  Lehigh  Port- 
land Cement  Company  contains  "Forty- 
One  Reasons  Why  Concrete  Should  Be 
Selected  to  the  Exclusion  of  Any  Other 
Type    of     Construction,"     by     DeWitt    V. 


The  catalog  also  shows  the  Troy  dump 
wagons,  the  Case  sprinkling  attachment 
on  their  tank  engine  tender,  and  a  couple 
of  Case  traction  engines. 


Trade    Notes. 

ASPHALT. 

St.  Paul,  Minn. — The  purchase  of  a  mu- 
nicipal asphalt  paving  plant  is  recom- 
mended by  the  mayor. 

St.  Joseph,  Mo. — The  Metropolitan  Pav- 
ing  Co.    has   been    incorporated    by   R.    N. 


INTRODUCES  THE  STORY  OF  SUPERIOR  PORTLAND  CEMENT. 


Moore,  C.  E.,  of  the  Moore-Mansfield  Co., 
Indianapolis. 

Bulletin  No.  72,  of  the  Universal  Port- 
land Cement  Co.,  talks  about  concrete 
bungalows,  concrete  wall  without  forms, 
and  some  notable  concrete  buildings. 

The  San  Antonio  Sewer  Pipe  Co.,  San 
Antonio,  Tex.,  sends  a  catalog  of  vitrified 
sewer  pipe,  well  tubing,  culvert  and  irri- 
gation pipe,  including  a  price  list. 

The  Case  steam  road  roller  is  well 
shown  and  is  described  in  full  detail  of  all 
its  parts  in  the  latest  catalog  of  the  road 
machinery  department  of  the  J.  I.  Case 
Threshing    Machine    Co.,    of    Racine,    Wis. 


Davis,  C.  F.  Enright  and  J.  O.  Fanlcigh, 
and  will  engage  in  a  general  street  pav- 
ing business. 

BRICK. 

Mechanicsville,  N.  Y. — The  Ferris  Pav- 
ing Brick  Co.  has  changed  its  name  to  the 
Mechanicsville  S.   S.  Brick  Co. 

Devil's  Lake,  N.  D. — The  plant  of  the 
Devil's  Lake  Petrified  Brick  and  Stone 
Co.  has  been  leased  by  Hans  Westegaard, 
who  will  put  it  in  condition  to  manufac- 
ture brick. 

CEMENT. 

Cedar  Falls,  la. — The  C.  A.  Wise  Sons 
Co.  and  RoUa  Cheney,  composing  the  Ce- 
dar   Falls     Cement     Co.,    have     dissolved 
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partnership.       Mr.      Clionev      wltlidrawlntj 
from   the   firm. 

CONCRETE   BLOCKS. 

Waterloo,  la. — The  Ceniont  Products 
Co.  has  been  orieranlzod,  with  H.  S.  Ray- 
mond a.s  president;  irowanl  A.  Sharp, 
vice  presi«l<-iit  ;  lOrne.st  10.  Schenk,  secre- 
tary;    W.    H.    Stewart,    tna.siiror. 

Onawa.  la. — A.  R.  KlIiDit.  proprietor  of 
the  Turin  Cement  Block  and  Tile  Plant, 
has  purcluised  the  K.  A.  Pullen  Cement 
Block    Plant. 

Mason  City,  la. — The  Quimby  Stone 
Co.  has  added  a  cement  block  plant  to  its 
business. 

Grace  Hill,  la. — Bertie  &  Son  have 
built  a  cement  plant  at  Westchester,  la., 
and   are   making  cement   blocks. 

Three  Forks.  Mont. — The  establishment 
of  a  .second  cement  plant  is  propo.sed  bv 
D.   A.   Morrison. 

Lone  Tree.  la. — J.  R.  Corbett  contem- 
plates establishing  a  cement  block  and 
tile   plant. 

Deadwood.  S.  D. — Hanson  Bros,  have 
established  a   cement  block  plant  here. 

Kensett.  la. — The  business  men  have 
under  consideration  the  establishment  of 
a  cement  core  factory. 

Knightstown.  Ind. — The  Knightstown 
Concrete  Co.  has  been  incorporated  to 
manufacture  concrete  building  blocks,  bv 
Harry  Watts.  W.  L.  Garritson  and  E.  B. 
Byrket. 

PURCHASE   OF   MACHINERY. 
Indianapolis.    Ind. — For     Sale. — A    com- 
plete   contractor's    up-to-date    equipment ; 


everything  comphte  for  .street  paving; 
also  lor  grading  and  macadandzing  coun- 
ty roads.  Will  sell  as  a  whole  or  part. 
Addre.ss  Box  40S.  care  Municipal  Kn- 
giiieering  Co.,  Indianaiiolis. 
,,<^-'i'cago.  III.— Special.— The  Humboldt 
Mfg.  Co..  miifr.s.  of  material  testing  ap- 
paratus. liOM  Nebraska  ave..  Is  in  (he 
markfct  for  .N'os.  100  and  200  m<sh  stand- 
ard wire  gauz.-  for  testing  cement  accord- 
ing to  the  spe<  ideations  of  the  American 
Society  of  Civil   Engineers. 

PURCHASE   OF   MATERIALS. 

Wilmington.  N.  C. — Riprap  Stone. — 
Bids  are  asked  until  June  H  for  about 
12.000  tons  of  riprap  stone.  Capt.  Earl 
I.    Brown,    corps   engrs. 

Plymouth,  Mass. — Riprap. — Bids  are 
asked  until  June  6  for  riprap  stone  in 
dike  in  Long  Beach,  Plymouth  Harbor. 
Mass. 

Cleveland,  O. — Testing  Materlal.s. — Bids 
are  asked  until  June  8  for  testing  mate- 
rials for  1  year.  Frank  R.  Lander,  co. 
engr. 

LIGHT,   HEAT   AND   POWER. 

Holdredge,  Neb. — P.  H.  Cobb,  of  Funk, 
has  obtained  a  patent  on  an  acetylene 
gas  lighting  machine. 

MISCELLANEOUS. 

Lexington.  Ky. — The  Empire  Bridge  Co. 
has  been  incorporated  by  George  Collins. 
Georgia  E.  Collins.  Adelaine  M.  Hallett. 
James  M.  Young  and  E.  F.  Metcalfe,  of 
Lexington. 


IMPROVEMENT  AND 
CONTRACTING  NEWi 


PAVING. 


CONTEMPL.^TED   WORK. 

Pine  Bluff,  Ark. — Paving  is  urged  for 
Sth  ave. 

Kenneth,  Minn. — Cement  sidewalks  are 
contemplated. 

Moose  Lake,  Minn. — Cement  sidewalks 
are   contemplated. 

Moorhead,  Minn. — This  citv  voted  to 
pave  1st  ave.  N. 

Council  Bluffs,  la. — Paving  is  contem- 
plated for  5th  St. 

Elmira.  N.  C. — Paving  is  contemplated 
for  E.  Union  st. 

Altoona.  Pa. — Resurfacing  is  proposed 
for   the   paved   streets. 

Ft.  Scott.  Kans. — Paving  is  again  being 
urged  for  S.   Main  st. 

The  Dalles.  Ore. — The  city  council  voted 
to  pave  with  bitulithic. 

Monroe.  la. — Council  has  decided  to 
pave  B  ave..  W..   and  N.   D  st. 

Normal.  111. — Paving  is  contemplated 
for  Ash   St.   and   Virginia  ave. 

Manchester.  la. — Cement  paving  is  con- 
templated  for   Franklin   st. 

Hanly  Falls,  Minn. — A  cement  walk  in 
5th  ave.,   W.,   is  contemplated. 


Manchester,  la. — Aliuui  S  blocks  of  con- 
crete paving  are  contemplated. 

St.  Charles,  Minn. — Sidewalks  in  Wino- 
na and  Church  sts.  are  contemplated. 

Rochester,  Minn. — Council  has  been 
asked  to  pave   Broadway  and   Main  sts. 

Ft.  Dodge.  la. — The  construction  of 
sidewalks  in   ISth  st.   is  proposed. 

Oskaloosa.  la. — Council  will  take  action 
June  6  on  paving  several  streets. 

Baraboo,  Wis. — Macadam  paving  in 
Walnut  and  Maple  sts.  is  contemplated. 

Cooperstown,  N.  D. — The  construction 
of  concrete  sidewalks   is  contemplated. 

Kearney,  N.  J. — Davis  st.  will  probably 
be   paved  with   tarvia-coated  telford. 

Cherokee,  la. — Paving  is  contemplated 
for  the  principal   streets.      Mayor  Titus. 

Utica,  N.  C. — Resolutions  are  pending 
for  paving  McQuode  st.  and  Downer  ave. 

Highland  Park.  Mich. — This  village 
voted  to  issue  $89,000  for  repavlng  Wood- 
ward ave. 

Lestershire,  N.  T. — The  village  bd.  of 
trustees  has  decided  to  macadamize  Main 
street. 

Cr>-stal  Falls.  Mich. — The  estimated 
cost  of  paving  Crystal  ave.  is  $30,000  to 
$40,000. 

Gadsden.      Ala. — The      construction      of 
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sidewalks  in  various  streets  is  contem- 
plated. 

Bedford.  la. — Paving  has  been  peti- 
tioned for  in  Washington  and  other 
streets. 

Manchester,  la. — Council  will  take  ac- 
tion June  7  on  paving  and  curbing  Frank- 
lin  St. 

Marion,  la. — Council  will  take  action 
June  6  on  paving  small  alleys  with  brick 
blocks. 

Kalispell,  Mont. — The  city  engineer  will 
prepare  plans  for  bituminous  asphalt  pav- 
ing. 

Albany,  N.  Y. — Paving  is  contemplated 
for  Learned  st.,  from  N.  Ferry  to  Thatch- 
er  St. 

Davenport,  la. — Plans  have  been  pre- 
pared for  paving  Mound  and  other  streets 
with  brick. 

Wellington,  Kans. — Paving  is  contem- 
plated for  Lincoln  ave.,  from  Washington 
to    Peek   St. 

Denison,  Tex. — Gandy  st.,  one  of  the 
leading  residence  streets,  will  probably  be 
paved. 

Houston,  Tex. — Extensive  paving  is 
proposed  for  the  roads  in  the  vicinity  of 
the   Country  Club. 

Reading,  Pa. — City  Engineer  Ulrich  rec- 
ommends repairs  for  the  asphalt  and  brick 
streets. 

Carmi,  111. — Will  vote  June  4  on  the 
issue  of  $8,000  bonds  for  constructing 
concrete  sidewalks. 

Roseburg,  Ore. — Jackson  and  Main  sts. 
will  be  paved  with  asphalt.  A.  N.  Orcutt, 
cy.   recdr. 

New  Cumberland,  Pa. — The  borough 
council  has  appropriated  $20,000  for  mac- 
adamizing streets. 

Bloomfield,  la. — A  petition  has  been 
.submitted  to  cdtincil  asking  that  the  pub- 
lic square  be  paved. 

Springfield,  O.^The  property  owners  in 
Yellow  Springs  st.  will  petition  for  as- 
phalt block  paving. 

Coeur  d'Alene,  Idaho. — This  city  will 
expend  $20,000  on  paving  and  other  street 
improvements  this  year. 

Pueblo.  Colo. — The  question  of  paving 
additional  streets  in  the  business  district 
is   being  urged. 

Lonsdale,  Minn. — The  village  council 
contemplates  the  construction  of  cement 
sidewalks  in  Main   st. 

St.  Cloud,  Minn. — It  is  now  proposed 
to  pave  5th  ave.  with  creosoted  wood 
blocks   instead  of  macadam. 

Charleston,  111. — The  construction  of  1% 
mi.  of  pavement  is  contemplated.  J.  a". 
Tremble,   cy.   engr. 

Savannah,  Ga. — Ordinances  are  being 
prepared  for  paving  Whitaker,  Abercorn 
and  Barnard  sts.  and  Estill  ave. 

Williiimsville,  N.  Y. — Paving  is  con- 
templated for  Main  st.  Milton  J.  Hoff- 
man,  prest.    bd.   vil.   trustees. 

Clear  Lake,  la. — S.  J.  Clausen  is  chair- 
man of  a  committee  appointed  to  build 
an  automobile   road   20  mis.   long. 

St.  Louis,  Mo. — Paving  is  contemplated 
for  Biddle,  13th.  7th,  Sth,  10th  and  11th 
sts.,   in   the  Ghetto  dist. 

Binghamton,  N.  Y. — The  bd.  of  contract 
and  supply  decided,  May  12,  to  pave  Main 
and  Front  sts.  with  brick. 

Chicago,  111. — Creosoted  wood  block 
paving  is  contemplated  for  Clark,  La 
Salle,    Randolph   and   \Vashington   sts. 

Rochester.  N.  Y. — An  ordinance  has 
been  passed  providing  for  brick  paving 
in  Magnolia  st.     Mayor  Edgorton. 

Bellingham,  Wash.- — H.  W.  Troutman, 
ry.  engr.,  will  investigate  bitu-mass  pav- 
ing in  a  number  of  eastern   cities. 

Springfield,  Mo. — Plans  are  being  for- 
mulated for  paving  Elm,   Cherry,   Walnut, 


St.  Louis,  Fremont,  Kickapoo,  Pickwick, 
Minor,  Weller  and  other  streets  with 
Hassam  and  brick. 

Dallas,  Tex. — The  property  owners  in 
Haskell  ave.,  between  Ross  and  McKin- 
ley,  have  petitioned  for  permanent  paving. 

Olympia,  Wash. — Council  has  author- 
ized the  paving  of  Franklin  st.  and  grad- 
ing  of   Jefferson,    Chestnut   and   other   sts. 

Taylor,  Tex. — The  city  council  has  voted 
to  accept  the  offer  of  the  business  men 
to  pave  Main  st.  with  vitrified  brick. 

Minneapolis,  Minn. — A  resolution  has 
been  passed  to  construct  curb  and  gutter 
in  a  number  of  streets.  Henry  N.  Knott, 
cy.   elk. 

Rockford,  111. — A  petition  is  being  circu- 
lated for  paving  Baker  St.,  in  Highland, 
from  E.  State  st.  to  2nd  ave.,  with  as- 
phalt. 

Marshalltown,  la. — The  property  own- 
ers in  the  proposed  brick  paving  district 
have  now  petitioned  for  concrete  rather 
than    brick. 

Albany,  X.  Y. — An  ordinance  has  been 
passed  for  paving  Cherry  st.  from  Frank- 
lin to  Broadway.  Frederick  U.  Bresler, 
elk.    com.    coun. 

Indianapolis,  Ind. — A  resolution  has 
been  adopted  to  pave  E.  Washington  st. 
from  Audubon  road  to  Sheridan  ave.  with 
wooden   blocks. 

Two  Harbors,  Minn. — Council  voted  to 
grade,  macadamize  and  construct  concrete 
and  combination  curb  and  gutters  in  Pop- 
lar and  Cedar  sts. 

New  Albany,  Ind. — A  preliminary  reso- 
lution was  adopted  May  6  for  paving'  W. 
Market  st.  with  brick,  asphalt,  bitulithic 
or  wooden  blocks. 

Pekin,  111. — An  ordinance  has  been 
passed  to  pave  3rd  st.  Place  with  brick  on 
concrete.  Estimates  are  being  prepared 
for   paving   2nd    st. 

Crookston,  Minn. — The  property  owners 
are  divided  on  the  question  of  paving 
with  asphalt  or  creosoted  wood  blocks.  J. 
E.   Carroll,   cy.   engr. 

Pine  Bluff,  Ark. — The  property  owners 
in  W.  .5th  ave.  have  decided  upon  asphalt 
or  creosoted  wood  block  paving  over  the 
present  macadam  pavement. 

Indianapolis,  Ind. — The  property  owners 
in  certain  streets  have  asked  that  bitu- 
mass  be  included  in  the  paving  specifica- 
tions  in   this   city. 

Minneapolis,  Minn. — Plans  are  being 
formulated  for  constructing  a  boulevard 
150  ft.  wide  connecting  this  city  and  St. 
Paul   with   Lake   Minnetonka. 

Little  Rock,  Ark. — The  petition  and  or- 
dinance to  pave  Main  st.  with  brick,  as- 
phalt or  creosoted  wood  blocks  have  been 
adopted.     Mayor  Duley. 

Dallas,  Tex. — The  question  of  paving 
San  Jacinto  st.,  from  Akard  st.  to  Wash- 
ington ave.,  with  bitulithic  or  sawed  bois 
d'arc  blocks  is  being  considered. 

Ft.  Worth,  Tex. — Paving  is  contem- 
plated for  all  the  unpaved  crosss-town 
streets  between  Throckmorton  and  Com- 
merce sts.  Comr.  Maddox,  of  sts.  and 
public  grounds. 

Corning,  la. — Special. — A  resohition  of 
necessity  has  been  published  for  con- 
structing 35,000  sq.  yds.  of  brick  paving. 
Theo.  S.  DeLay,  cons,  engr.,  Creston,  la. 
St.  Cloud,  Minn. — A  petition  is  being 
circulated  among  the  property  owners  in 
5th  ave.,  asking  the  city  council  to  change 
the  paving  specifications  from  macadam  to 
creosoted  wood  blocks. 

Virginia,  Minn. — Paving  is  contemplat- 
ed as  follows :  Chestnut  st.  and  part  of 
Central  ave.,  creosoted  wood  blocks  ;  Ma- 
ple St.  and  Central  ave.,  creosoted  wood 
blocks,  bitulithic,  granitoid,  tar  macadam 
and  donellite. 
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Pooriii.  111.  (  >r(llii:iii<i-s  ari'  in-ndiiitf  for 
l.aviiiK  Mi-yt'is  an. I  California  avcs.  with 
l)ri<  k  ;  ifsurfacInK  I't-ny  avr.  with  as- 
jilialt  :  pavlriK  W.ihiiit  st.  witli  luick.  Ks- 
tiniatfs  ha\f  hcfii  suhiiiittt-d  of  tin-  cost 
of  pavhiK  Ailaius  st.  with  (Tco.^.iIc.I  wooil 
blocks. 

CONTRACTS  TO    BE    LI-rT. 


ail-    aski'il      until 
J.    A.    McGregor, 


Mcilorn,  N.  D. — Bids 
Juno  t>  for  road  work. 
CO.   audt. 

Kowlir,  Ind. — Bid.s  are  asked  until  Junt- 
C.  for  constructing  a  road.  Lemuel  Ship- 
man,    CO.   audt. 

Ddplii.  Ind. — Hid.s  are  asked  until  June 
Ci  for  construclinK  a  gravel  road.  M.  G. 
Haun,  ct>.  audt. 

Grcensburg,  Ind. — Bids  are  a.sked  nntil 
June  7  for  constructing  macadamized 
roads.     Co.  comrs. 

Marion,  Ind. — Bids  are  asked  until  June 
7  for  constructing  a  stone  road.  A.  U. 
Stout,    CO.    audt. 

Brazil,  Ind. — Bids  are  asked  until  June 
f.  for  constructing  a  gravel  road.  Jas.  L. 
Burns,   co.   audt. 

Tipton.  Ind. — Bids  are  asked  until  June 
(i  for  constructing  tJ  gravel  roads.  J.  F. 
Barlow,   co.    audt. 

.Madison.  Ind. — Bids  are  asked  until 
June  7  for  constructing  a  gravel  road. 
John    Hoagland,    supt.- 

Winamac,  Ind. — Bids  are  asked  until 
June  7  for  constructing  a  road.  Ellis  S. 
Bees,   CO.   audt. 

Trenton.  N.  J. — Bids  are  asked  until 
June  7  for  macadamizing  roads.  Frank 
J.   Kpple,   CO.  engr. 

Uichmond,  Va. — Bids  are  asked  until 
June  7  for  constructing  4  Vi  mis.  gravel 
road.     Co.  elk.  ,     , 

Perth  Ambov,  N.  J. — Bids  are  asked  un- 
til June  G  for  grading  Groom  st.  Geo.  M. 
Adam,   st.   comr.  • 

Augusta,  Kv. — Bids  are  asked  until  June 
1  for  constructing  7,800  ft.  of  pike.  J. 
T.   McCracken. 

Peru,  Ind. — Bids  are  asked  until  June 
S  for  con.structing  5  gravel  roads.  Chas. 
(^riswold,   CO.   audt. 

Vernon,  Ind. — Bids  are  asked  until  June 
0  for  constructing  pike  roads.  T.  L. 
Thomas,   co.   audt. 

Vincennes.  Ind. — Bids  are  asked  until 
June  7  for  constructing  a  gravel  road.  J. 
T.    Scott,   CO.   audt. 

Crawfordsville,  Ind. — Bids  are  asked  un- 
til June  7  for  improving  a  highway.  Ben- 
nett B.  Engle,  co.  audt. 

Janosville,  \Vis. — Bids  are  asked  until 
June   la   for  paving  Wisconsin  and  E  sts. 

C.  V.  Kerch,  cy.  engr. 

Greencastle,  Ind. — Bids  are  asked  until 
June  6   for  constructing  a   macadam  road. 

D.  V.   Moffett.  CO.  audt. 
Williamsport,    Ind. — Bids  are   asked  un- 
til   June    6    for   constructing   gravel    roads. 
Bobt.   L.   Winks,   co.  audt. 

Kentland.  Ind. — Bids  are  a.sked  until 
June  6  for  constructing  a  macadam  road. 
Rimer  B.  Bingham,  co.  audt. 

Wabash,  Ind. — Bids  are  asked  until 
June  7  for  constructing  6  gravel  roads. 
J.    P.  Noftzger,  co.  audt. 

Lafavette,  Ind. — Bids  are  asked  until 
June  11  for  constructing  a  gravel  road. 
John   P.    Forsman,  co.   audt. 

Mt.  Vernon.  Ind.— Bids  are  asked  until 
June  7  for  constructing  a  gravel  road. 
Paul   Maier,  co.   audt. 

Tipton,  Ind. — Bids  are  asked  until  June 
6  for  constructing  •!  gravel  roads.  J.  F. 
Barlow,  co.   audt. 

Virginia,  Minn. — Bids  are  asked  until 
about  June  l.">  for  paving  various  streets. 
K.  F.  John-=on.  cy.  engr. 

Bloomfield.    Ind. — Bids    are    a.sked    until 


June  7   for  constructing  gravel   roads.    Pe- 
ter .M.  Cook.  CO.  audt. 

Knglish,  Ind. — Bids  are  asked  until  June 
•;  for  eiinstructing  Improved  roadH.  J,  Ev- 
ans   Jones,    eo.    audt. 

Decatur,  Ind. — Bids  are  asked  until 
.lune  t!  for  construi-ting  -I  macadam  roads. 
II.  S.   Michaiid,  co.  audt. 

Washington,  Ind. — Bids  are  asked  until 
June  7  for  constructing  a  gravel  road. 
Tlios.    Nugent,    CO.    audt. 

Monticello,  In<l. — Bids  are  asked  until 
June  7  for  constructing  a  stone  road.  A. 
<;.    I-'isher,   co.   audt. 

Bluffton,  Ind. — Bids  are  asked  until 
June  ;t  for  constructing  4  gravel  roads. 
O.    I  J.   Garrett,  co.   audt. 

Muncie,  Ind. — Bids  are  asked  until  June 
S  for  c(jnstructing  a  highway  in  Center 
twp.     Jos.   E.   Davis,  co.   audt. 

Wauseon,  O. — Bids  are  asked  until  June 
t!  for  grading,  draining  and  placing  stone 
on  roads  Nos.  70  and  71.     Co.  audt. 

Cooperstown,  N.  D. — Bids  are  asked  un- 
til June  0  for  road  grading  in  Bryan  and 
Addie  twps.     II.  M.  Cowen,  co.  audt. 

La  Moure,  N.  D. — Bids  are  a.<<ked  until 
June  6  for  constructing  sidewalks  and 
street  crossings.  B.  W.  Ixippinow,  cy. 
audt. 

Mt.  Gilead,  O. — Bids  are  asked  until 
June  .3  for  constructing  Westfield  road 
impvt.  No.   2.     Clifton  Sipe,  co.   audt. 

Southport,  Ind. — Bids  are  asked  until 
June  G  for  constructing  cement  sidewalks 
in  Church  st.     A.  L.  Barnes,  town  elk. 

Brazil,  Ind. — Bids  are  asked  until  June 
7  for  constructing  cement  sidewalks  in 
National  ave.     Jacob  Prevett,  cy.  elk. 

St.  Paul,  Minn. — Bids  are  asked  until 
June  t;  for  improving  White  Bear  and 
Lake  Phalen  roads.  E.  G.  Krahmer,  co. 
audt. 

Hutchinson,  Kans. — Bids  are  asked  un- 
til June  3  for  improving  3  roads,  8,  4  and 
3  mis.,  respectively.  A.  R.  Hamma,  co. 
elk. 

Upper  Alton,  111. — Bids  will  be  asked 
about  June  12  for  paving  Main  and  Gar- 
den sts.  with  vitrified  brick.  S.  Crawford, 
mayor. 

Kushville.  Ind. — Bids  are  asked  until 
June  7  for  constructing  brick  streets  in 
this  city  and  suburbs.  J.  M.  Stone,  co. 
fiudt.  .     , 

Valparaiso,  Ind. — Bids  are  asked  until 
June  7  for  constructing  a  macadamized 
road  in  Porter  and  Liberty  twps.  S.  P. 
Corboy,  co.  audt. 

Cincinnati,  O. — Bids  are  asked  until 
June  3  for  resurfacing  Montgomery  pike 
and  oiling  Harrison  pike.  Fred  Dreihs. 
elk.  CO.  comrs. 

Kenmare,  N.  D. — Bids  are  asked  until 
June  14  for  constructing  2,700  ft.  of  roads 
and  2  culverts.  Christ.  Anderson,  clk. 
town  of  Rockford. 

Mishawaka.  Ind. — Bids  are  asked  until 
June  6  for  3.100  sq.  yds.  of  brick  paving 
between  tracks  in  W.  2nd  st.  Ja.s.  W. 
Haverly,  cy.  engr. 

Eveleth.  Minn. — Bids  will  be  asked 
about  July  1  for  constructing  cement  side- 
walks and  curbing.  D.  B.  Austin,  cy. 
engr.  ;   D.   P.   Mclntyre,  cy.  clk. 

Jackson.  Miss. — Bids  are  asked  until 
June  7  for  constructing  39.000  sq.  yds.  of 
paving  and  10  000  lin.  ft.  of  curbing.  B. 
II.   Klvce.   cy.   engr. 

Logansport,  Ind. — Bids  are  asked  until 
June  9  for  constructing  a  gravel  road  in 
Cass  and  Carroll  counties.  Geo.  W.  Cann 
and   M.   S.   Haron,  co.  audts. 

Fort  Sam  Hou.ston.  Tex. — Bids  are 
asked  until  June  9  for  macadamizing 
roads  constructing  concrete  gutters,  con- 
crete walks,  etc.  P.  W.  Guiney.  constr. 
Q.    M. 
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Abilene,  Kans. — Bids  are  asked  until 
June  9  for  30,000  sq.  jds.  of  paving,  con- 
crete curb  and  gutter,  storm  sewers  and 
outlets.     J.   A.    Graves,   cy.   elk. 

Lebanon,  Ind. — Bids  are  asked  until 
June  6  for  constructing  a  gravel  road  in 
Eagle  twp.  and  brick  paving  through 
Zionsville.      B.   F.   Herdrich,  co.   audt. 

Princeton,  ^\".  Va.- — Bids  are  asked  until 
June  8  for  constructing  3  mis.  of  mac- 
adam, tar  or  asphalt  macadam,  or  bitu- 
lithic  paving.     F.   R.  Antwerp,  ch.  engr. 

Indianapolis,  Ind. — Bids  are  asked  until 
June  3  for  resurfacing  and  paving  road- 
ways and  sidewalks  in  a  number  of 
streets.     C.  A.   Schrader,  prest.   B.   P.  W. 

Springfield,  111. — Bids  will  be  asked 
about  June  6  for  20,822  sq.  yds.  of  vitri- 
fied brick  paving  in  13th  St.,  with  sand- 
stone curbing.     Frank  Hamilton,  cy.  engr. 

Wabash,  Ind. — Bids  are  asked  until 
June  9  for  constructing  a  highway  on  di- 
viding line  of  Wabash  and  Huntington 
counties.  John  W.  Weaver,  audt.  Hunt- 
ington CO. 

Portland,  Me.— Bids  are  asked  until 
June  6  for  improving  the  roadway  at 
Eastern  Parade.  Jas.  P.  Jordan,  chm. 
comrs.  Cemeteries  and  Public  Grounds, 
410  Fore  st. 

Albany,  N.  Y. — Bids  are  asked  until 
June  6  for  the  repair  and  resurfacing  of 
a  large  number  of  highways.  S.  Percy 
Hooker,  chm.  State  Highway  Com.,  53 
Lancaster  st. 

Racine.  Wis.^ — Bids  are  asked  until  June 
4  for  3,000  sq.  yds.  of  brick  paving  in 
Douglas  ave.  and  2  blocks  of  asphalt  in 
Carlisle  ave.     P.  H.  Connelly,  cy.  engr. 

Lucas,  O. — Bids  are  asked  until  June  6 
for  27,266  sq.  yds.  of  paving,  7, .520  lin.  ft. 
curbing,  1,592  ft.  8,  10  and  12-in.  sewer 
pipe.     Geo.  V.  Raab,  elk.  vil.  coun. 

Dunkirk,  N.  T. — Bids  are  asked  until 
June  2  for  constructing  19,000  sq.  yds.  of 
asphalt  resurfacing  in  W.  4th  st.  and  pav- 
ing Swan  and  Fox  sts.  R.  H.  Heppell,  cy. 
elk. 

Billings,  Mont. — Bids  are  asked  until 
June  7  for  constructing  32,040  sq.  yds.  of 
vitrified  brick  paving  and  22,644  sq.  yds. 
of  creosoted  wood  block  paving.  J.  D. 
Matheson,  cy.   elk. 

Columbus,  Ind. — Bids  are  asked  until 
June  6  for  7,000  sq.  yds.  of  brick,  asphalt, 
bitulithic  or  creosoted  wood  block  paving. 
Edwin  A.  Conn,  cy.  elk.  ;  Wm.  H.  Rights, 
cy.  engr. 

New  Hartford,  N.  Y. — Bids  are  asked 
until  4  p.  m..  June  1,  for  constructing  6,- 
800  lin.  ft.  of  combined  concrete  curb  and 
gutter  in  Genesee  st.  A.  B.  Baker,  prest. 
vil.    bd.    trustees. 

Shelbyville,  Ind. — Bids  are  asked  until 
June  7  for  grading  and  graveling  a  num- 
ber of  streets  and  alleys  and  for  con- 
structing cement  sidewalks  and  curbs  in 
several   streets.     L.  E.   Webb,   cy.   elk. 

Albert  Lea,  Minn. — Bids  are  asked  until 
June  7  for  12,423.86  sq.  yds.  of  creosoted 
wood  blocks,  vitrified  brick,  mineral  rub- 
ber or  sandstone  paving  and  4,388  cu. 
yds.  excavation  in  Main  St.  Wm.  Bar- 
neck,   cy.   engr. 

Wadesboro,  N.  C. — Bids  are  asked  until 
June  3  for  constructing  18,000  sq.  yds.  of 
8  in.  macadam,  2,500  lin.  ft.  combined 
concrete  curb  and  gutter,  6,000  sq.  yds. 
of  cement  sidewalk  and  4,000  cu.  yds.  ex- 
cavation.     W.    K.    Boggan,    mayor. 

CONTRACTS  AWARDED. 

Schenectady,  N.  Y. — The  contract  for 
paving  AVillett  st.  was  awarded  to  the 
I^nion  Paving  Co. 

Duluth,  Minn. — Diffon  &  Richie,  of  this 
city,  secured  the  contract  for  repaying 
Hughitt  ave. 


Buffalo,  N.  Y. — The  Barber  Asphalt 
Paving  Co.  was  awarded  a  contract,  May 
13,   for  paving  Jefferson   st. 

Peoria,  111. — John  McAllister  was 
awarded  the  contract  for  paving  Garden 
St.   with   brick,    for   $30,195.76. 

Dayton,  O. — The  contract  for  furnish- 
ing 8  carloads  of  asphalt  was  awarded 
to  the  California  Asphalt  Co. 

Bellingham,  Wash. — K.  Sauset  was 
awarded  the  contract  for  paving  Chestnut 
St.  with  asphalt,   for  ?28,704. 

Penn  Yan,  N.  Y. — The  contract  for  pav- 
ing Elm  St.  with  brick  was  awarded,  May 
18,  to  C.   X.   Kelly,   for  $13,640. 

Evansville,  Ind. — The  Western  Con- 
struction Co.  was  awarded  the  contract 
for  paving  Powell  ave.  with  asphalt. 

Clinton,  Okla. — The  contract  for  sheet 
asphalt  paving  was  awarded  to  the  He- 
man  Construction  Co.,  of  St.  Louis. 

Tacoma,  Wash. — The  Independent  As- 
phalt Paving  Co.  was  awarded  the  con- 
tract for  paving  Steele  St.,  for  $25,643. 

Wenatchee,  Wash. — Allen  &  McNerney 
secured  the  contract  for  3,000  ft.  of  pav- 
ing in   Mission   St.,   for   $25,643. 

Lafayette,  Ind. — Daniel  H.  Fatout,  of 
Indianapolis,  was  awarded  a  contract  for 
constructing  a  gravel  road,   for  $5,573. 

Houston.  Tex. — E.  G.  Smith  was 
awarded  the  contract.  May  14,  for  road 
work  on  the  Lynchburg  and  Crosby  road, 
for   $22,200. 

Houma,  La. — The  contract  for  con- 
structing 1%  mis.  of  Schillinger  pave- 
ment in  Main  st.  was  awarded  to  Garber 
&  Maltby. 

Pekin,  111. — D.  H.  Jansen  &  Co.  secured 
the  contract  for  paving  Washington  st., 
May  7,  at  $1.69  a  sq.  yd.,  or  $26,975. 

Marion,  Ind. — The  contract  for  con- 
structing the  Grant  Cole  gravel  road  was 
awarded  to  Alexander  &  Crosby,  of  Bluff- 
ton,  for  $8, .5^9. 

Peoria,  111. — J.  "W.  Bushell  was  award- 
ed a  contract  for  paving  7th  ave.  and 
Hamilton  and  Jefferson  sts.  with  asphalt, 
for  $52,000. 

San  Jose,  Cal. — Road  contracts  have 
been  let  as  follows :  John  F.  Adams,  6,- 
705  ft,  $8,779  ;  John  W.  Wilson,  10.100 
ft.,    $9,500. 

Mt.  Carmel,  Pa. — The  contract  for  pav- 
ing was  awarded  to  the  Cowell  Construc- 
tion Co.,  of  Williamsport,  Pa.,  for  $32,464. 

Mt.  Pleasant,  la. — The  contract  for 
paving  was  awarded  to  the  Burlington 
Construction  Co.,  of  Burlington,  la.,  at 
$2,095  a  sq.  yd. 

New  Haven.  Conn. — The  contract  for 
granite  concrete  paving  was  awarded  to 
Field,  Barker  &  Underwood,  of  Philadel- 
phia,  for  $10,920. 

Wheeling,  W.  Va. — The  contract  for 
paving  the  east  side  of  Chapline  st.  was 
awarded  to  R.  B.  McCullough,  at  37  cts. 
a  sq.  yd. 

Evansville,  Ind. — The  Western  Con- 
struction Co.  was  awarded  a  contract, 
May  11,  for  paving  Main  st.  with  asphalt, 
at    $1.96    a   sq.    yd. 

Kansas  City,  Mo. — The  contract  for  1,- 
800  sq.  yds.  of  bitulithic  paving  was 
awarded  to  the  Kansas  Bitulithic  Co.,  619 
American  Bank  BIdg. 

Amarillo,  Tex. — The  contract  for  the 
engineering  and  supervision  of  street  pav- 
ing and  sewer  extension  was  awarded  to 
L.  Dalton,  of  Dallas. 

Centerville,  la. — McGuire  &  Stanton,  of 
Leavenworth,  Kans.,  secm-ed  the  con- 
tract, May  13.  for  25.930  sq.  yds.  of 
brick   paving,    for    $64,711. 

Enola,  Pa. — The  contract  for  construct- 
ing granolithic  sidewalks  and  paving  was 
awarded  to  R.  W.  Shoemaker  &  Son,  of 
Harrisburg,    for   $25,000. 
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Dalliis.  'I'lX  (SiHcliil).  TIk'  'IV-xas 
Bitulithlc  «'o..  I'ractorlan  Bklj?.,  was 
awarded  n  contract  for  5,780  sii.  yds.  ol' 
bitullthic    iiavlnj;. 

.\n(krson.  liul. — Lawson  &  Kliicade,  of 
Indianapolis,  secured  tbe  contract  for  pav- 
ing ColiirnluiH  ave.,  with  No.  1  Indiana 
brick,    for    lux, 000. 

Mexico,  .Mo. — D.  C  Owen  was  awarded 
the  contiact  for  pavinj?  K.  Promenade  st. 
with  hricl<  at  $1.4S  a  sq.  yd.  and  38  cts. 
a    lin.    ft.    for   curt)iii«. 

Httldenviiie,  Okla. — The  contract  for 
constructing  IS  blocks  of  Oklahoma  rock 
a.spluilt  pavinj?  wa.s  awarded  to  tlie  Shel- 
ley-Downard  Co.,   of  Ardmore. 

St.  Paul,  Minn. — The  contract  for  mac- 
adamizing Concord  st.  in  South  St.  Paul, 
was  awarded  to  Thorntown  Bros.,  of  this 
city,    for   §9,017. 

Misliawaka,  Ind. — The  contract  for  pav- 
ing Mill  St.  with  bitulithic  was  awarded 
.May  Hi  to  the  Western  Construction  Co., 
at  $I.t;7  a  sti.  yd. 

Hiyliland  Park,  III. — The  contract  for 
rep.aving  27,000  ft.  of  Waverly  ave.  was 
awarded  to  the  Schmidt  Contracting  Co., 
of  Chicago,   for  |15,134. 

Memphis,  Tenn. — The  Barber  Asphalt 
Co.  was  awarded  the  contract.  May  17, 
for  paving  Itayburn  boulevard  and  Mc- 
Lomore  ave.  with  asphalt,  for  $22,449.12 
and   $21,983.20,  respectively. 

Harlan,  la. — The  Lane  Construction 
Co.  was  awarded  the  contract  for  pav- 
ing, guttering  and  curbing  the  public 
sf|uare  and  5th  st.  for  $54,000. 

Richmond,  Cal. — The  contract  for  pav- 
ing 7th  St.  and  Neoun  ave.  was  awarded 
to  Geo.  A.  Gushing,  of  Oakland,  Cal.,  for 
$15.t;73  and  $22,388,  respectively. 

Berkeley,  Cal. — The  Estcrly  Construc- 
tion Co.  was  awarded  the  contract  for 
500,000  ft.  of  cement  sidewalks  to  be  laid 
in    Northbrae,   for   about   $50,000. 

La  Grande,  Ore. — Special) — The  War- 
ren Construction  Co.,  317  Beck  Bldg., 
Portland,  secured  the  contract  for  23,000 
S(i.   yds.   of   bitulithic   paving. 

Mineola.  L.  L.  N.  Y. — The  contract  for 
macadamizing  Conklin  St.,  in  Farming- 
dale,  was  awarded  to  Powers  &  Wheeler, 
of   Oyster   Bay,   at   83   cts.   a   sq.   yd. 

Baker  City,  Ore. —  (Special) — The  con- 
tract for  30,000  sq.  yds.  of  bitulithic  pav- 
ing was  awarded  to  the  Warren  Con- 
struction Co.,  317   Beck  Bldg.,   Portland. 

Little  Falls,  N.  Y. —  (Special) — Warren 
Bros.  Co.,  59  Temple  Place,  Boston,  was 
awarded  a  contract  for  3,830  sq.  yds. 
of  bitulithic  paving  in   this  city. 

St.  Joseph.  Mo. — C.  W.  Dillingham  was 
awarded  a  contract  May  14  for  paving 
4th  St.,  from  Faraon  to  Isabelle,  with 
Cuban   asphalt,   for   $17,595. 

Denver,  Col. — Anderson,  Ord  •  &  Swope, 
of  Colorado  Springs,  secured  the  contract 
for  grading  and  curbing  6  V>  mis.  of  Mont- 
clair    boulevards,     for    $154,209.90. 

El  Paso,  Tex. —  (Special) — The  contract 
for  8,349  sq.  yds.  bitulithic  paving  was 
awarded  to  the  Texas  Bitulithic  Co., 
Praetorian    Bldg.,    Dallas,    Tex. 

Richmond,  Va. — The  contract  for  pav- 
ing the  streets  surrounding  the  John  Mar- 
shall High  School  was  awarded  to  I.  J. 
Smith   &  Co.,   at   $2.20   a  sq.   yd. 

The  Dalles.  Ore. —  (Special) — The  con- 
tract for  18.000  sq.  yds.  of  bitulithic 
paving  was  awarded  to  the  Warren  Con- 
struction Co.,  317  Beck  Bldg.,   Portland. 

Cleveland,  O. — The  Enterprising  Pav- 
ing and  Construction  Co.  was  awarded  a 
contract  May  14  for  paving  Hebert  Hill 
with   Medina    block   stone,    for   $8,550. 

Ft.  Worth,  Tex. —  (Special) — The  Texas 
Bitulithic    Co.,    Praetorian    Bldg.,    Dallas, 


seciirecl  the  ciiiitract  for  25,557  sq.  yds. 
of  liitulllhic  paving  In  this  city. 

St.  I'aul,  .Minn. — The  contract  for  re- 
pa\ing  Sunmilt  ave.  with  asphalt  was 
awai'dcd  to  the  (Jeneral  < 'ontra(;ting  Co., 
Tenii)le   Court,    Minneapolis,    for    $53,940. 

lOtiid,  <,)kla. — The  Warner-Qulnlan  As- 
phalt Co.  wa.s  awarded  the  contract  for 
paving  Adams,  Jefferson,  Monroe,  Chero- 
kee, Washington  and  S.  (Jrand  sts.,  at 
$2.03    and    $2.04    a   .s.|.    yd. 

Galveston,  Tex. — Kelso  &  Vautrin  se- 
cured the  contract  f<jr  vitrilied  brick  pav- 
ing and  combination  cement  curb  and 
butter  on  all  streets  entering  the  sea- 
wall  boulevard  at   right  angles. 

Norfolk,  Va. — The  Barber  Asphalt  Pav- 
ing Co.,  Land  Title  Bldg..  Philadelphia, 
was  awar<led  the  contract  May  4  for  pav- 
ing 20,300  sq.  yds.  of  streets  in  Greater 
Ghent,   for   $38,367. 

Havre,  Mont. — The  contract  for  con- 
structing cement  walks  in  special  Impvt. 
districts  Nos.  9,  10,  11,  12  and  13  was 
awarded  to  the  Two  Miracle  Concrete 
Corporation  of  Minneapolis,  for  $8,500. 

Louisville,  Ky. — Contracts  for  vitrified 
block  original  street  construction  and  ag- 
gregating $45,500,  were  awarded,  May  9, 
to  Henry  Bickel  Co.  and  the  It.  L.  Flgg 
Co.,   at   $1.90   and   $1.92    respecticvely. 

Raleigh,  N.  C. — The  Peters  Bros.  Pav- 
ing Co.  was  awarded  the  contract  for  pav- 
ing Fayetteville  and  Martin  sts.  and  like 
streets  around  the  Capitol  Square  at  $1.70 
a  sq.  yd. 

Dallas,  Tex. — The  contract  for  paving 
Patterson  ave.  with  brick  was  awarded  to 
J.  C.  Underwood,  at  $2.56  a  sq.  yd.  Cof- 
feyville  brick  on  concrete,  with  asphalt 
filler,  will  be  used. 

Ft.  Dodge,  la. — The  Bryant-Ford-Mc- 
Laughlin Asphalt  Paving  Co.  was  awarded 
a  contract  for  70,000  sq.  yds.  of  asphalt 
paving  and  35,000  lin.  ft.  of  curb  and 
gutter,  at  $1.98  a  sq.  yd.  or  $175,000. 

Superior,  Wis. — Bids  for  paving  Bel- 
knap St.  were  submitted  as  follows:  Cre- 
osoted  wood  blocks.  Kettle  River  Co.,  $67.- 
179.48;  brick,  Ed.  Johnson,  $67,005.31; 
bitulithic,    Warren    Bros.,    $68,361.63. 

Port  Jervis,  N.  Y. — Mulerry  Bros.,  of 
Albany,  N.  Y.,  secured  the  contract.  May 
11,  for  constructing  about  11,000  sq.  yds. 
of  vitrified  brick  paving,  in  Pike  and 
Front  sts.  and  New  Jersey  ave.,  for 
$23,800. 

Akron,  O. — Contracts  were  awarded  May 
14  as  follows:  Reconstructing  Mill  st. 
with  Medina  stone,  Wildes  &  Davidson. 
$22,289;  Glenwood  ave.,  Daniel  O'Marr ; 
W.  Buchtel  ave.,  brick  and  tar  filler,  Mc- 
Allonan  Bros.,  $5,664  ;  Washington  st.,  E. 
W.   ShalTrey  &  Sons. 

Chicago,  111. — The  American  Asphalt 
Paving  Co.  was  awarded  contracts  for  re- 
surfacing and  paving  portions  of  nine 
streets,  April  29.  The  Ryan  Paving  Co. 
was  awarded  the  contract  for  paving  W. 
43d  St.  with  granite. 

Portland,  Ore. —  (Special)  — Contracts 
for  bitulithic  paving  have  been  awarded 
as  follows:  27,570  sq.  yds.,  Warren  Con- 
struction Co.,  317  Beck  Bldg.,  5,912  sq. 
vds..  Pacific  Bridge  Co.,  Mohawk  Bldg.  ; 
65,000  sq.  yds..  Pacific  Bridge  Co.,  Mo- 
hawk Bldg. ;  40.000  sq.  yds.,  Warren  Con- 
struction Co.,  3?  7   Beck  Bldg. 

Newark,  N.  J. — The  John  F.  Shanley 
Co.,  36  Exchange  Place,  Jersey  City,  was 
awarded  the  contract  for  paving  New  and 
Hamilton   sts.   with   bitulithic,   for   $11,231. 

Grants  Pass,  Ore. — Special) — The  War- 
ren Construction  Co.,  317  Beck  Bldg.. 
Portland,  secured  the  contract  for  25,000 
sq.  yds.  of  bitulithic  paving  in  this  city. 

Albert  Lea,  Minn. — The  contract  for 
constructing  curbing   in   Main   and   Wash- 
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ington  sts.  was  awarded  May  17  to  the 
Albert  Lea  Construction  Co.,  for  $4,620. 

Duluth,  Minn. — The  contract  for  con- 
structing macadam  paving  in  Tower  ave. 
was  awarded  to  J.  B.  Palmer,  for  $6,212.50 
and  for  Stinson  ave.  to  B.  Hawarden,  for 
$950. 

Niagara  Falls.  N.  Y. —  (Special) — The 
contract  for  13,240  sti.  yds.  of  bitulithic 
paving  in  10th  st.  was  awarded  to  Warren 
Bros.  Co.,   59  Temple  Place,   Boston,  Mass. 

St.  Boniface,  Man. —  (Special) — The  con- 
tract for  65,000  sq.  yds.  of  bitulithic  pav- 
ing was  awarded  to  the  Bitulithic  and 
Contracting  Co.,  Ltd.,  Empers  Block,  Win- 
nipeg.  Man. 

Elgin.  111. —  (Special) — Arwin  E.  Price 
was  awarded  the  contract  for  31,530  sq. 
yds.  of  bitulithic  brick  paving  on  5  in. 
concrete  base,   for   $59,279.47. 

Cincinnati,  O. —  (Special) — Warren  Bros. 
Co.,  59  Temple  Place.  Boston,  Mass.,  se- 
cured the  contract  for  42,150  sq.  yds.  of 
bitulithic  paving  in  Clifton  ave.,  this  city. 

Lewiston,  Idaho. —  (Special) — The  con- 
tract for  constructing  17,97  4  sq.  yds.  of 
bitulithic  paving  was  awarded  to  the  War- 
ren Construction  Co.,  317  Beck  Bldg., 
Portland,   Ore. 

Wichita,  Kans. —  (Special) — The  contract 
for  11,906  sq.  yds.  of  bitulithic  paving 
was  awarded  to  the  Kansas  Bitulithic  Co., 
619  American   Bank  Bldg..   Kansas  City. 

Danville,  Va. —  (Special) — The  Atlantic 
Bitulithic  Co.,  1126  Mutual  Bldg.,  Rich- 
mond, Va.,  was  awarded  a  contract  for 
28,566  sq.  yds.  of  bitulithic  paving  in  this 
city. 

Roanoke,  Va. — The  contract  for  con- 
structing a  street  under  the  railroad 
tracks  at  Lynchburg  ave..  Northwest 
Roanoke,  was  awarded  to  the  Vaughn 
Construction   Co.,    for    $40,000. 

Hartford,  Conn. — Contracts  for  state 
road  work  were  awarded  May  17  to  John 
De  Michiel  &  Bros.,  of  Torrington,  Conn., 
Merritt  &  Bush,  of  Stamford.  Conn.,  and 
F.   Arigoni  &  Bro.,   of  Durham. 

Seattle,  Wash. — Hans  Pederson,  Alaska 
Bldg.,  secured  the  contract  for  paving 
Western  ave.  et  al.  with  granite  paving 
and   granite   alley   crossings,    for   $129,781. 

New  York  City. —  (Special) — The  Stand- 
ard Bitulithic  Co..  Hudson  Terminal 
Bldg.,  secured  the  contract  for  9,386  sq. 
yds.  of  bitulithic  paving  on  Steubenville 
Pike.   Allegheny  Co.,  Pa. 

St.  Joseph,  Mo. — The  Metropolitan  Pav- 
ing Co.  was  awarded  the  contract  May  21 
for  resurfacing  Jule  st.  with  brick  at 
$1.48  a  S(i.  yd.  The  Phoenix  Brick  and 
Construction  Co.  was  awarded  the  con- 
tract for  paving  Anglique  st.  with  brick, 
at   $1.89  a  sq.  yd. 

Rochester,  N.  Y. — Contracts  for  paving 
were  awarded  May  12  to  Whitmore,  Rau- 
ber  &  Vicinus,  as  follows  :  Tallniger  al- 
ley, asphalt.  $2,933.50  ;  Mt.  Hope  st.,  as- 
phalt and  Medina  block,  $24,545  ;  Oakland 
St.,  brick,  $9,678.50  ;  Federal  St.,  brick, 
$18,567. 

Leavenworth,  Kans. — The  contract  for 
regrading  and  paving  6th.  Chestnut,  Vine. 
Charles,  Pine  and  Middle  sts.  was  awarded 
to  O.  C.  Chapion,  for  $23,118.55;  4th  and 
2d  sts.,  E.  W.  Gerger,  $26,876.62  ;  two 
alleys,   Thos.  Jones  &  Son,   $1,917.58. 

Mishawaka,  Ind. — Bids  for  paving  Mill 
St.,  were  submitted  as  follows :  W.  H. 
Bell  &  Co..  asphalt,  $2.75  a  s(i.  yd.  ;  brick, 
$1.75  ;  Western  Construction  Co.,  Trini- 
dad Lake  asphalt,  $1.69,  bitulithic,  $1.67; 
Rankert  &  Eggleston.  brick,  $1.60;  Ste- 
venson Construction  Co.,  of  Chicago,  as- 
phalt $1.85,  brick  $1.65;  Peters  Bros.  Pav- 
ing  Co.,    Obispo   asphalt,    $1.70. 

ITtica.  N.  Y. — New  bids  were  submitted 
May   1 1    for  paving  1 2  streets,   the  Barber 


Asphalt  Paving  Co.  bidding  $1.79,  John 
R.  Lee  $1.85,  and  the  Warner-Quinlan  As- 
phalt Co.,  $1.86  a  sq.  yd.  Bids  were  re- 
ceived April  20  on  the  same  work,  the  re- 
spective companies  bidding  $1.91,  $1.85 
and   $1.96   a  sq.   yd. 

Louisville,  Ky. — Contracts  for  con- 
structing granitoid  pavements  were 
awarded.  May  17,  as  follows :  Brook, 
Jackson,  Courtney  and  Greenwood  sts., 
Marion  County  Construction  Co.,  $29,000; 
Windsor  Place,  Willow  ave.,  Bailey,  Gait 
and  Peterson  sts..  Barber  Asphalt  Pav- 
ing Co.,  $40,000. 

Louisville,  Ky. — Contracts  for  granitoid 
paving  were  let  May  16,  as  follows: 
Brook,  Jackson,  Courtney  and  Greenwood 
sts.,  Marion  County  (Ilonstruction  Co., 
$1.85  a  sq.  yd.  or  $29,000;  Windsor  Place, 
AVillow  ave.,  Bailey,  Gait  and  Peterson 
sts..  Barber  Asphalt  Paving  Co.,  $1.97 
a  sq.  yd.,  or  $40,000. 

Los  Angeles,  CJal. — The  contract  for  as- 
phalt paving  in  Wall  st.  was  awarded  to 
the  P'airchild-Gilmore-Wilton  Co.  for  $20,- 
226.  The  Mesa  Land  Co.  awarded  a  con- 
tract to  J.  A.  Merrill  for  grading,  oiling 
and  constructing  cement  curb  and  side- 
walks on  80  acres  of  the  Angeles  Mesa 
Tract,  for  $38,696  ;  additional  work  to  be 
done  at  the  following  rate,  23  cts.  per  lin. 
ft.  for  cement  curbs,  8  %  cts.  per  sq.  ft. 
for  cement  walks,  11  cts.  per  sq.  ft.  for 
oiled  streets  and  gutters,  18  cts.  per  cu. 
yd.  for  grading  and  moving  dirt. 

New  York  City. — Bids  for  paving  have 
been  submitted  as  follows:  Richmond 
Boro,  May  10,  regulating  and  repaying  on 
a  concrete  foundation  with  medina  sand 
stone  block  pavement  the  roadway  of 
Richmond  ave.,  from  Post  ave.  to  Black- 
ford ave.,  Thomas  F.  Carlin,  Port  Rich- 
mond, S.  I.,  $19,670  ;  Joseph  Johnsons' 
Sons,  Brooklyn,  $21,643  ;  W.  J.  Quinlen, 
Brooklyn,  $19,835;  Londine  &  Gallo, 
Brooklyn,  $20,555  ;  John  E.  Donovan, 
Brooklyn,    $20,712. 

Buffalo,  N.  Y. — Contracts  have  been 
awarded  as  follows :  Repaying  Pratt  st. 
from  Broadwav  to  Genesee,  to  Henry  P. 
Burgard  &  Co.,  $13,000;  Woodlawn  ave., 
from  Main  to  Jefferson,  Barber  Asphalt 
Co.,  $19,000  ;  Normal  ave.,  from  Vermont 
to  Massachusetts,  German  Rock  Asphalt 
and  Cement  Co.,  $7,087  ;  Tenth  st.,  from 
Virginia  to  Maryland,  German  Rock  As- 
phalt and  Cement  Co.,   $3,940. 

Buffalo,  N.  Y. — Bids  were  submitted. 
May  18,  for  paving  Bryant  St..  as  follows: 
Barber  Asphalt  Paving  Co.,  asphalt,  $7,- 
290  ;  Michigan  St.,  German  Rock  Asphalt 
and  Cement  Co.,  a.sphalt,  $15,830;  Krett- 
ner  st.,  German  Itock  Asphalt  and  Ce- 
ment Co.,  asphalt,  $10,870  ;  Grey  st.,  Gen- 
esee to  High,  Henry  P.  Burgard,  asphalt, 
$4,950  ;  alley  off  Cherry  St.,  Barber  As- 
phalt Paving  Co.,  asphalt,   $2,013. 

St.  Louis,  Mo. — Contracts  for  paving  U> 
streets  with  asphalt,  and  reconstructing 
Washington  ave.  and  Chestnut  sts  witli 
wood  blocks  have  been  awarded  as  fol- 
lows :  Laurel,  from  Ridge  ave.  to  Wells, 
the  Parker  Washington  Co.,  $3,921.2.5. 
Holl.y,  from  Penrose  to  Carter,  same,. 
$7,351.30;  Penrose,  from  Grand  to  Prairie, 
Skrainka  Constiiiction  Co.,  $9,694.10  ;  Tay- 
lor, from  Ashland  to  Margaretta,  same, 
$14,694.63  ;  Gravois.  from  Arsenal  tf> 
Grand,  G.  Evermann  &  Bro.,  $39,943.66  ; 
Coleman,  from  Montgomerv  to  Garrison, 
same,  $2,662.20  ;  Walnut,  from  Tenth  to 
Tweilfth,  Frederick  Ruecking,  $8,439.50  ; 
Adelaide,  from  Florissant  to  Rosalie, 
Granite  Bituminous  Paving  Co.,  $8,205.56  ; 
King's  Highway,  from  Gravois  to  Notting- 
liam,  G.  A.  Heman,  $61,321.30  ;  King's: 
Highway,  from  Nottingham  to  Arsenal, 
same.    $53,419;    AA'ashington,    from   Fourtlr 
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to  Twflitli,  tlie  I'arker  Wa.sliiiijjlon  Co., 
|29.7:i7.l.'S  ;  I'oiirtli,  from  Chestnut  to 
WushiriKtoii.  same,  $14,549.5::;  Waslling- 
ton.  from  Kin^s  Hlffliway  to  I'liion.  .same, 
$33,6'J4.3S  ;  Kausclit-nhacli,  from  Uentoii  to 
Hebert.  William  H.  K.ilomeyer,  $17.- 
17li.30  ;  I'alm,  from  Broadway  to  Four- 
teentli,  .same,   $13,:{0S.4S. 

Brooklyn  Uoro.  May  17. — Gradiiifi:.  eurb- 
injf  and  ronstruetinK  sidewalk.s  in  llase- 
man  ave.,  Moran-Crowley  (;<>.,  $.!1,123; 
Walter  L.  Cas.sell,  Jt;j7  Heilfurd  ave., 
Brooklyn,  $::7,0:;t;  ;  Leo  10.  Keliey.  $.34,- 
242;  S.  Puriticalo.  449  Ka.st  IKJth  St.. 
New  York,  $25,591'  ;  Newman  &  Carey 
Co..  $29,(;4I.  For  reKiilatinK  and  paving 
with  asphalt  pavement  on  a  concrete 
foundation  the  roadwav  of  Seventh  ave. 
from  4,3d  st.  to  49th"  St.:  I'valde  As- 
phalt Paving  Co..  1  Hroadwav.  New  York. 
$11.92t;;  Cranford  Co..  $12.35S;  Barber 
Asphalt  Paving  Co..  30  Church  st..  New 
York.  $12,580;  Brooklyn  Alcatraz  As- 
phalt Co.,  407  Hamilton  ave..  Brooklyn. 
$11.6tj4.  For  regulating  and  paving  with 
asi>halt  pavement  on  a  concrete  founda- 
tion the  roadway  of  72d  st..  between  Sec- 
ond ave.  and  tlie  Shore  lload,  with  the 
exception  of  strip  12  ft.  in  width  in  the 
center  of  the  roadway,  from  First  ave.  to 
a  point  about  33.S  ft.  easterly,  to  be  paved 
with  granite  block  on  a  concrete  founda- 
tion :  I'valde  Asphalt  Paving  Co..  1 
Broadway.  New  York.  $12,5159  ;  Cranford 
Co.,  Brooklyn.  $13,568  :  Barber  Asphalt 
Paving  Co..  30  Church  st..  New  York.  $14,- 
129;  Brooklyn  Alcatraz  Asphalt  Co.,  407 
Hamilton  ave..  Brooklyn.  $12,368.  For 
regulating  and  paving  with  asphalt  pave- 
ment on  a  concrete  foundation  the  road- 
way of  Sutter  ave..  from  Van  Sicien  ave. 
to  Berriman  st.  :  I'valde  Asphalt  Paving 
Co.,  1  Broadway.  New  York.  $16,577; 
Cranford  Co..  Brooklyn.  $17,556  ;  Barber 
Asphalt  Paving  Co..  New  York.  $19,034; 
Borough   Asphalt  Co..    $16,184. 


SBWERS. 


CONTEMPLATED   WORK. 

Bryan.  Tex. — A  sewerage  svstem  is  con- 
templated. 

Piano.  Tex. — A  sewerage  svstem  is  con- 
templated. 

Mondovi,  Wis. — A  sewer  in  Franklin  st. 
is   contemplated. 

Tulare.  Cal. — Plans  for  a  .sewerage  .sy.s- 
tem  have  been  accepted. 

Burch.  Colo. — The  town  board  has  de- 
cided  to   construct   a   sewerage   s.vstem. 

Waupaca,  Wis. — Bonds  will  be  issued 
for  constructing  a   .septic   tank   and  .sewer. 

Thief  River  Falls.  Minn. — Council  has 
decided  to  establish  3   new  sewer  systems. 

Macon.  Ga. — Bids  will  be  asked  soon 
for  constructing  the  Vineville  .sewer  svs- 
tem. 

Huntington.  W.  Va. — This  citv  voted  to 
issue  $125,000  bonds  for  constructing 
sewers. 

Grandville.  Idaho. — Will  vote  on  issue 
of  $50,000  bonds  for  sewer  purposes 
June  6. 

St.  Charles.  111. — Plans  have  been  com- 
pleted for  a  sanitar>-  sewer  system.  F. 
B.   Hunt,  mayor. 

Davenport.  Wash. — The  city  council  has 
authorized  temporarj-  plans  for  a  sewerage 
system. 

Carrollton.  Mo. — The  construction  of 
lateral  sewers  is  contemplated.  J.  F.  Gra- 
ham,  mayor. 

Hailey.  Idaho. — The  estimated  cost  of 
constructing  a  sewerage  system  is  $40.- 
839.09. 


(Jroville.  Cal. — Plans  will  b«-  prepared 
for  constructing  a  .sewerage  sy.stem.  K. 
J.    Mitchell,   ey.   elk. 

yulncy.  III. — The  special  comndtlee  will 
report  oti  the  proposed  North  Knd  sewer 
at    the  Jun«'   meeting. 

La  Grande.  Ore. — Louis  ('.  Kel.sey  bus 
been  engaged  as  consulting  englnei-r  on 
the   pi-oposed   sewerage  system. 

Iowa  Falls.  la. — Plans  are  be'ng  pre- 
pared f<ir  7  blocks  of  vliritled  tile  .sewer. 
!•'.   Ti-uman.   cy.   engr. 

Topeka.  Kans.  —  Plans  are  being  pre- 
pared for  constructing  a  new  sewerage 
system   in    the   western   part  of   the  city. 

Madison,  Wis. — Cy.  engr.  Icke  estlmat<-s 
the  cost  of  constructing  a  new  sewage  dls- 
po.sal    plant   at    $1  S3, 000. 

San  Antonio.  Te.\. — The  council  com- 
mittee on  sewers  has  reconuiiended  the 
construction  of  a  number  of  .sewers. 

Ir\  ington.  N.  J. — An  ordinance  has  been 
passed  to  construct  a  .sanitary  .sewer  in 
Itith    ave.      W.    L.    (Jlorieux.    mayor. 

Charlottesville.  Va. — This  city  contem- 
plates c'onstructing  about  15.000  ft  of  sew- 
er.     K.  T.  Caruthei-s.  cy.  elk. 

Bremen.  Ind. — This  city  contemplat'-s 
installing  8  blocks  of  vitrified  clay  tile 
sewer.     T.   S.   Knoblock.   cy.   elk. 

Gas  City.  Ind. — A  committee  has  been 
appointed  to  investigate  the  advisability 
of   constructing   a    trunk    sewer    line. 

Franklin.  Ind. — Plans  are  being  pre- 
pared for  the  installation  of  a  sewer  4 
blocks   in   length.      Thos.   Moore,   cy.   elk. 

Monroe.  Wis. — Paul  Hodges,  cy.  engr.. 
is  preparing  plans  for  1 4  blocks  of  grav- 
ity sewer.     Christ  Roth.  cy.  elk. 

Warrensburg.  Mo. — Plans  are  being  pre- 
pared for  a  district  sanitary  sewer  and 
septic  tank.      W.    H.  -  Sanders,   cy.   engr. 

Jackson.  O. — Plans  have  been  compIet<-d 
for  a  reinforced  concrete  sewage  disposal 
plant.      Walter   Rideneur.   vil.   elk. 

Mason  City.  la. — Plans  have  been  com- 
pleted for  6  blocks  of  vitrified  tile  .sewer 
in  6th  and  10th  sts.  J.  H.  McEwen.  cy. 
elk. 

Sheboygan.  Wis. — Plans  have  been  com- 
p'eted  for  an  intercepting  sewer  from 
Michigan  ave.  and  N.  3d  st.  to  the  ri\er. 

Broken  Bow.  Neb. — Plans  for  a  sew- 
erage system  will  be  prepared  by  the  \\'. 
K.  Palmer  Co..  Dwight  Bldg..  Kansas 
City.  Mo. 

Little  Rock.  Ark. — Plans  have  been  for- 
mulated for  constructing  a  sewer  in  the 
Sth  ward.     K.  A.  Kingsley.  supt.  pub.  wks. 

Los  Gatos.  Cal. — Plans  and  specifica- 
tions have  been  adopted  for  constructing  a 
.sewer  in  San  Jose  ave.  Bd.  town  trus- 
tees. 

Waverly.  la. — Council  will  consider  a 
resolution.    June    20.    for    constructing    an 

5  in.   vitrified  sewer  in  Fremont  st. 
Knoxville.   la. — Council  will  take  action 

June    15    on    a    resolution    to    construct    a 
IH-in.  vitrified  pipe  .sewer  in  4th  st. 

Elkhart.  Ind. — A  resolution  has  been 
adopted   and   a    hearing  will    be   held   June 

6  for    constructing    a    sewer    in    E.    Jack- 
son st. 

Spokane.  Wash. — Plans  have  been  ap- 
proved for  constructing  a  sewer  system  in 
the  4th  and  5lh  wards.  Cy.  engr.  Ma- 
cartney. 

Dubuque,  la. — Bids  will  be  asked  for 
-soon  for  reconstructing  concrete  storm 
sewers  in  Cooler  creek.  C.  H.  Baumgart- 
ner.  cy.  engr. 

Litchfield.  111. — Plans  have  been  pr<- 
pared  for  constructing  8  blocks  of  vitri- 
lied  tile  sewer.  A.  Stropelin.  secy.  bd. 
local    impvts. 

Springfield.  Mo. — A  new  district  has 
lieen  established  in  the  northwestern  sec- 
tion of  the  city,  to  be  3.000  ft.  long.  Plans 
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for  a  septic  tank  will  be  prepared  by 
Harry  G.  Norton,  cy.  Engr.,  to  be  located 
at  mouth  of  city  sewer  on  the  south  side. 

Guymon,  Okla. — A  petition  is  being  cir- 
culated asking  for  an  election  to  vote  on 
the  question  of  constructing  a  sewerage 
system. 

Peru,  Ind. — The  construction  of  1,200  ft. 
of  12  in.  clay  tile  sewer  in  9th  st.  is 
contemplated.     Michael  Horan,  cy.  engr. 

Spencer,  la. — Council  will  consider  a 
resolution  June  17  for  the  construction  of 
an  8  in.  salt-glazed  vitrified  pipe  sewer 
in  6th  St. 

Albert  Lea,  Minn. —  (Special) — Wm. 
Barneck,  cy.  engr.,  says  plans  are  being 
prepared  for  an  extension  system  of  sew- 
ers,  and  bids  will  soon  be  asked. 

Holland,  Mich. — Plans  are  being  pre- 
pared for  crock  tile  sewers  to  be  installed 
in  21st,  22d,  23d  and  24th  sts.  H.  A.  Ne- 
berhaus,  cy.  engr. 

Birmingham,  Ala. — Maury  Nicholson,  cy 
engr.,  has  completed  plans  and  specifica- 
tions for  installing  a  storm  drainage  sys- 
tem  for   the   Northlands. 

Tullahoma,  Tenn. —  (Special) — Doak 
Aydelott,  secy.  Highlands  Co.  says  sum- 
mer and  winter  resort  is  being  established 
and  sewerage  will  be  needed. 

Cadillac,  Mich. — Bids  will  be  asked 
about  June  1  for  constructing  a  crock 
tile  sewer.  Plans  are  being  prepared  for 
2  sewage  disposal  plants  and  bids  will  be 
asked  about  June  1.  R.  E.  Eisner,  cy. 
engr. 

Yoakum,  Tex. — Aldermen  Shall  and 
Maresh  and  J.  M.  Haller,  J.  Lvons,  W. 
L.  Johnston,  W.  T.  Brain  and  Philip  Wel- 
hausen  have  been  appointed  a  committee 
to  confer  with  the  citizens  as  to  the  best 
plan   for  constructing  a  sewerage   system. 

Fitchburg,  Mass. — The  governor  has 
signed  the  sewer  bill  which  provides  for 
the  appointment  of  a  sewer  committee  by 
the  mayor,  to  have  charge  of  constructing 
a  sewage  disposal  system,  drains  and 
sewers. 

New  Orleans,  La. — Major  B.  M.  Har- 
rod  and  Rudolph  Hering,  of  the  advisory 
board  of  engineers,  who  have  been  work- 
ing with  Engineers  Earl,  Kirkland,  Ray- 
mond and  Wood  of  the  sewerage  and 
water  board,  on  plans  for  the  economical 
completion  of  the  water  and  drainage 
systems,  have  reported  to  the  sewerage 
and  water  bd. 

Visalia,  Cal. —  (Special) — Marve  L. 
Weaver,  cy.  engr.,  advises  us  that  munici- 
pal bonds  for  $9.5,500  were  sold.  May 
18,  and  contracts  for  the  work  will  be  let 
as  soon  as  possible  thereafter.  The  great- 
er part  of  the  work  will  consist  of  the 
construction  of  about  860  lin.  ft.  of  re- 
inforced concrete  conduit,  and  2,040  lin. 
ft.  of  conduit  of  lighter  construction. 

CONTRACTS  TO   BE   LET. 

Vancouver,  Wash. — Bids  are  a.sked  un- 
til June  15  for  constructing  "B"  st.  lateral. 
Cy.  elk. 

St.  Louis,  Mo. — Bids  are  asked  until 
June  21  for  constructing  River  des  Peres 
foul  water  sewer.-     B.  P.  I. 

Forest  City,  la. — Bids  are  asked  until 
.Tune  7  for  constructing  tile  work  in 
drainage  dist.  No.  9.  L.  J.  Nelson,  co. 
audt. 

Appleton,  Wis. — Bids  are  asked  until 
June  3  for  constructing  a  concrete  sewer 
in  the  5th  ward.     C.  H.  Vinol,  cy.  engr. 

Abilene,  Kans. — Bids  are  asked  until 
June  9  for  constructing  storm  sewers, 
storm  sewer  outlets,  etc.  A.  W.  Rice, 
mayor. 

Hot  Springs,  S.  D. — Bids  are  asked  until 
June  6  for  constructing  a  lateral  sewer  in 
dist.   No.   2.     L.   H.   Herdrick,   cy.   audt. 


Fort  Missoula,  Mont. — Bids  are  asked 
until  June  6  for  constructing  a  sewerage 
system.  Major  A.  B.  Shattuck,  constr. 
Q.   M. 

Greenfield,  Ind. — Bids  are  asked  until 
June  7  for  constructing  a  drain.  G.  W. 
Allen,   drainage  comr. 

Regina,  Sask. — Bids  are  asked  until 
June  6  for  constructing  sewage  disposal 
works.      A.   E.   Chivers,   cy.   elk. 

Princeton,  W.  Va. — Bids  are  asked  until 
June  8  for  constructing  sanitary  sewers. 
F.   B.   Antwerp,   ch.   engr. 

Tallahassee,  Fla. — Bids  are  asked  until 
June  15  for  e.xcavating  5  drainage  canals 
in  the  Everglades.  J.  O  .Wright,  ch. 
drainage  engr. 

Monticello,  Ark. — Bids  are  asked  until 
Aug.  3  for  constructing  about  7  mis.  of 
8  to  12  in.  pipe  sewers.  Walter  G.  Kirk- 
patrick,   engr.,   Jackson,   Miss. 

Ft.  Sill,  Okla. — Bids  are  asked  until 
June  10  for  constructing  a  sewage  puri- 
fication plant  and  reservoir.  Capt.  David 
L.   Stone,   constr.   Q.  M. 

Council  Bluffs,  la. — Bids  are  asked  un- 
til June  9  for  constructing  a  drainage 
ditch  along  the  course  of  Pigeon  creek 
in  Neola.     R.  V.  Innes,  co.  audt. 

St.  Louis,  Mo. — Bids  are  asked  until 
June  7  for  reconstructing  concrete  sewers 
in  North  Harlem  districts  Nos.  1  and  2. 
H.  R.  Fardwell,  sewer  comr. 

Ft.  Williams  (Cape  College,  P.  O.),  Ore. 
— Bids  are  asked  until  June  4  for  addi- 
tions to  the  sewer  system.  Capt.  C.  F. 
Humphrey,  Jr.,   constr.  Q.   M. 

Havelock,  Neb. — Bids  are  asked  until 
June  7  for  constructing  a  sewerage  sys- 
tem with  41  manholes  and  reinforced  con- 
crete outlet.     C.  A.  Currie,  cy.  elk. 

York,  Pa. — Bids  are  asked  until  June 
6  for  constructing  sewers  in  Carlisle  and 
Madison  aves.  and  S.  Queen  and  Man- 
chester sts.  Harry  Washers,  chm.  •  B. 
P.  W. 

Bel  ton,  Tex. — Bids  are  asked  until  June 
14  for  constructing  sanitary  sewers  and 
a  sewage  purification  plant.  J.  M.  Fra- 
zier,  prest.  Belton  Sanitary  Sewer  Co. 

Sandusky,  O. — Bids  are  asked  until  June 
8  for  reconstructing  and  enlarging  the 
lateral  sewer  in  Washington,  Hancock, 
Franklin  and  Warren  sts.  John  Big,  dir. 
B.   P.   S. 

Chattanooga,  Tenn. — Bids  are  asked  un- 
til June  7  for  constructing  a  sewerage 
pumping  station,  furnishing  and  installing 
two  centrifugal  pumps,  electric  motors, 
etc.     H.  F.  Van  Dusen,  chm.  B.  P.  W. 

Plainfield,  N.  J. — Bids  are  asked  until 
June  6  for  constructing  4,210  ft.  8  in. 
vitrified  pipe  sewer;  11  manholes;  2  flush 
manholes;  150  branches;  440  ft.  4  in.  vit- 
rified pipe  house  connections.  James  Mac- 
Murray,  cy.  elk. 

CONTRACTS   AWARDED. 

Rockford,  111. — G.  Maffioli  was  awarded 
a  contract  for  constructing  a  sewer. 

St.  Petersburg,  Fla. — The  contract  for 
constructing  sewer  No.  12  was  awarded, 
May  6,  to  Overman  &  Hoxie. 

Cincinnati,  O. — The  contract  for  con- 
structing the  Boldface  sewer  was  awarded 
to  McCarthy  Bros.,  for  $113,791. 

Lexington,  Ky. — The  contract  for  con- 
structing a  sanitary  sewer  in  W.  Short 
ave.  was  awarded  to  Joseph  Melvin  &  Co. 

Moose  Jaw,  Sask. — Patrick  Kilonny 
was  awarded  a  contract  for  constructing 
7,100   ft  of  .sewer  pipe,   for   $9,822. 

Oshkosh,  Wis. — The  contract  for  con- 
structing 5,585  ft.  of  tile  sewers  was 
awarded  to  J.  Rasmussen  &  Sons  Co. 

Altoona,  Pa. — The  contracts  for  con- 
structing sewer  in  various  sections  of  the 
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city  were  awarded  May  6  to  J.  P.  Harney 
&  Co..  an.l  J.  L.  Wilson. 

FultoMville,  N.  Y. — The  contract  for 
constructing  sewers  was  awarded  to  M. 
R    Dollard,   of   Albany,   for   $16,000. 

\\enatcliee,  W'asli. — Tlie  contract  for 
constructinK  C  nils,  of  sewer  was  awarded 
to  Wetsel  &  Foster,  of  Spoltane,  for  $227,- 
080. 

Richmond,  Ind. — Maynard  &  Ford  se- 
cured tlie  contract  for  constructing  a 
trunlt  sewer  for  Bacon's  Quarter  brancli 
to  Sliepherd  st. 

Colfax,  la. — The  contract  for  construct- 
ing sewers  was  awarded  to  tlie  J.  W."  Tur- 
ner Impvt.  Co..  of  Dos   Moints.  for  $9,400. 

ManliiittJin.  Kans. — W.  W.  Cook  &  Son, 
of  Juiu-tion  City,  was  awarded  tlie  con- 
tract for  constructing  sanitary  sewer  for 
$88.1L'4. 

Morrillton,  Arl<. — The  contract  for  con- 
structing a  sewerage  system  was  awarded 
to  J.  M.  McCoppin,  of  Little  Kock,  for 
$15,000. 

Madill,  Okla. — The  Tonkawa  Construc- 
tion Co.  submitted  the  lowest  bid.  May  9. 
for  constructing  a  sewerage  svstem,  at 
$16,0r.l. 

Madill.  Okla. — The  Tonkawa  Construc- 
tion Co.  submitted  the  lowest  bid.  May  9. 
for  constructing  a  sewerage  system  at 
$16,051. 

Richmond,  Cal. — Sewer  contracts  have 
been  awarded  as  follows:  7th  st.,  George 
W.  Cushing,  $15,083  ;  Santa  Fe  dist.,  Wm. 
Heafey,   $:?,102. 

Leavenworth,  Kans. — The  contract  for 
constructing  the  main  sewer  and  laterals 
was  awarded  to  McGurrie  &  Stanton,  for 
$34,954. 

Montreal.  Que. — The  contract  for  con- 
.structing  the  last  section  of  the  Sher- 
brodke  st.  .'iewer  was  awarded  to  M. 
I>ineen.   for  $37,072. 

Woodward,  Okla. — The  American  Light 
and  Water  Co.,  of  Kansas  City,  was 
awarded  the  contract  for  constructing  a 
sewerage  system  for  $63,940. 

Hays  City,  Kans. — The  Midland  Con- 
struction Co.,  Ft.  Scott,  Kans.,  was  award- 
ed the  contract  for  constructing  sanitary 
sewers,  for  $28,109. 

Stutgart.  Ark. — The  contract  for  con- 
structing a  sewerage  system  was  awarded 
to  the  Kress  Construction  Co.,  of  Olda- 
homa    City,   for   $17,130.80. 

Bridgeburg,  Ont. — John  F.  Connolly,  oL 
Toronto,  was  awarded  the  contract  for 
constructing  10,000  lin.  ft.  of  pipe  sewers, 
a  septic  tank,  etc. 

Missouri  Valley,  la. — The  contract  for 
constructing  a  system  of  sewers  was 
awarded  to  the  Omaha  Construction  Co., 
of  Omaha,  Neb.,  as  follows:  84  ft.  18-in. 
c.  i.  pipe,  $4;  200  ft.  12-in.,  $2.25;  4,704 
ft.  18-in.,  $1.03:  390  ft.  l.=i-in.,  77  cts.  ; 
2,770  ft.  12-in..  57  cts;  7,774  ft.  10-in.,  54 
cts.,  and  17,534  ft.  8-in..  46  cts;  64  man- 
holes, each  $35  ;  a  bulkhead,  $100,  and 
1,000  ft.  %-in.  galv.  pipe,  25  cts.;  total, 
$24,184. 

Hays,  Kans. — The  contract  for  con- 
structing a  sewerage  system  was  awarded 
to  the  Midland  Construction  Co.,  of  Ft. 
Scott.  Kans.,  for  about  $60,000. 

Jackson,  Tenn. — The  contract  for  con- 
structing sewers  in  Southeast  Jackson 
was  awarded  May  10  to  the  Newman  Sew- 
erage Co.,  of  Evansville,  Ind.,  for  $26,- 
276.63. 

Milwaukee,  Wis. — The  contract  for  con- 
structing a  sewer  from  Milwaukee  and 
Detroit  sts.  to  nth  ave.  and  Scott  st.  was 
awarded  to  R.  J.  Hickey,  for  $23,657.78. 

Atlanta.  Ga. — Sewer  contracts  have  been 
awarded  as  follows :  Lloyd  st.  relief  sew- 
er, 114  mi.,  C.  W.  Lane  Construction  Co., 
$80,116;    sewer    in    Woodward    and    Sum- 


mit ave.s.,  Simpson  and  other  streets,  B. 
F.  Meeks  Construction  and  Equipment  Co., 
$28,887.37. 

KIgIn,  111. —  (Special) — C.  E.  Plum,  cv. 
•  iigr.,  says  the  contract  for  constructing 
a  sewer  in  Locust  St.,  was  awarded  to 
Lorenson,  Teteers  &  Joragensen,  of  this 
city. 

Comstock,  N.  Y. — The  contract  for  con- 
structing a  .sewage  disposal  plant  at  the 
(Ireat  Meadow  prison  liere  was  awarded 
to  the  Ilud.son  Valley  Construction  Co., 
30   4th  St.,  Troy. 

Springlield,  ill. — The  contract  for  con- 
strxicting  .sewers  in  17th  St.  and  two  sec- 
tions of  iOd  wards  st.  was  awarded  to 
Henry  Nelch  &  Son,  at  $1.25,  80  cts.  and 
$1.10,    resp.ctively. 

Baltimore.  Md. — The  contract  for  con- 
structing the  Jones'  Falls  intercepter, 
.sec.  No.  2,  was  awarded.  May  11,  to  the 
United  Engineering  and  Construction  Co.. 
of  Baltimore,  for  $83,835. 

Alliance,  Neb. — The  contract  for  con- 
structing laterals  in  sewer  dist.  Nos.  15. 
17,  18,  21,  22,  23.  26  and  33  was  awarded 
to  G.  A.  Dunlap.  of  the  Inter-Mountain 
Bridge  and   Construction   Co. 

Atchison,  Kans. — Williams  &  Sample 
have  been  awarded  a  contract  for  con- 
structing a  sewer  in  District  "N,"  at  tiie 
following  bid:  Plain  concrete,  $4,757; 
reinforced  concrete,  $44,655  ;  lock  joint. 
$44,910. 

Angleton,  Tex. — J.  C.  Kelso,  of  Galves- 
ton, was  awarded  the  contract  for  con- 
structing the  Alvin  drainage,  at  IOV2  cts. 
a  cu.  yd.  for  dry  drainage,  16'/^  cts.  for 
wet,  and  $300  a  mi.  for  clearing  timber 
from  the  right  of  way. 

Lorain,  O. — The  contract  for  construct- 
ing a  pipe  sewer  was  awarded  to  H.  J. 
Bavter,  622  22d  st.,  for  $8,236.  The  Ohio 
Engineering  Co.,  Elyria.  secured  the  con- 
tract for  1.800  ft.  of  48  and  36-in.  con- 
crete pipe   sewer,    for   $9,926. 

Memphis,  Tenn. — The  contract  for  con- 
structing sewers  in  Klondike  was  awarded 
to  the  Pouncey  Paving  &  Construction 
Co.,  of  Helena.  Ark.,  for  $6,071.50.  Aber- 
nthy  &  Gar\'in  secured  the  contract  for 
sewers   in   Mt.    Arlington,    for   $6, 642. 57 M;- 


WATER  WORKS. 


CONTEMPLATED   WORK. 

Hood  River,  Ore. — A  water  works  sys- 
tem  is  contemplated. 

Bandon,  Ore. — A  water  works  system  is 
contemplated. 

Fernie,  B.  C. — Voted  to  Install  a  water 
works   system. 

Bangor.  Me. — A  new  filtration  plant  is 
contemplated. 

Sparta.  Ga. — Voted  to  issue  $40,000 
bonds  for  water  works. 

Cairo.  Ga. — Voted  to  issue  bonds  for 
water   works   extensions. 

Dunkirk.  O. — Voted  to  construct  a  w^a- 
ter  works  system. 

Orchard,  Neb. — The  construction  of  a 
water  works  system  is  contemplated. 

Alice,  via  Hibbing.  Minn. — A  water 
works   system   is   contemplated. 

Onida.  .S.  D. — Will  vote  on  the  instal- 
lation of  a  water  works  system. 

Beaver  Dam.  Wis. — The  extension  of  the 
water  mains  has  been  petitioned  for. 

Baraboo,  Wis. — Council  is  considering 
a  petition  to  extend  the  water  mains. 

Rippey,  la. — Voted  to  issue  bonds  for 
l>uilding  and  equipping  a  water  works 
.^system. 

New    Decatur,    Ala. — The    Decatur   Wa- 
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ter    Works    Co.    contemplates    installing    a 
lilter  plant. 

Black  Diamond,  Cal. — A  municipal  wa- 
ter works  and  electric  light  plant  is  con- 
templated. 

Saginaw,  Mich. — Will  vote  June  28  on 
the  question  of  constructing  a  water 
works   system. 

Belle  Fourche,  S.  D. — The  construction 
of  a  water  works  system  has  been  de- 
cided upon. 

Eveleth,  Minn. — The  superintendent  of 
water  works  has  recommended  the  pur- 
chase of  a  pump. 

Cottage  Orove,  Ore.- — -Bids  will  be  asked 
.soon  for  constructing  a  gravity  water 
works  system. 

Paxton,  111. — An  ordinance  has  been 
passed  to  construct  a  4  in.  c.  i.  water 
main  in  W.  Franklin  st. 

Alvin,  Tex. — Voted  to  issue  $4,000  water 
works  bonds  for  improvements  to  the 
water  works  system. 

Gaffney,  S.  C. — This  city  will  expend 
$125,000  for  water  works  and  sewerage 
construction. 

Mansfield,  O. — A  12 -in.  water  pipe  line 
contemplated. 

Dalton,  Ga.- — ^Voted  to  issue  bonds  for 
improvements  and  extensions  to  the  water 
works  system. 

Canal  Dover,  O. — Bids  will  be  asked 
soon  for  water-works  extensions.  Geo. 
W.  Arnold,  cy.  engr. 

Williamston,  S'.  C. — This  city  will  ex- 
pend $20,000  for  water  works  and  sewer- 
age systems.     E.  C.  Horton. 

Chisholm,  Minn. — Improvement  to  the 
water  works  svstem  is  contemplated  at  a 
cost   of  about    $40,000. 

Sylvania,  Ga. — Voted  to  issue  bonds  for 
constructing  water  works,  electric  light 
and  sewerage  systems. 

Sacramento,  Cal. — Mayor  M.  R.  Beard 
recommends  the  purchase  of  a  pump.  M. 
J.   Desmond,   cy.   elk. 

Austin,  Minn. — Bids  will  be  asked  soon 
for  additions  to  the  water  works  system. 
M.  B.  Clausen,  cy.  engr. 

Woburn,  Mass. — This  city  contemplates 
expending  $20,000  this  year  for  new  wa- 
ter mains.     Wm.   B.  Jones,  mayor. 

Boonville,  Mo. — Will  ask  for  bids  in 
June  for  constructing  a  concrete  reser- 
voir.    S.  W.  Reymill,  cy.  engr. 

Donaldsonville,  Ga. — Voted  to  issue 
bonds  for  improving  the  water  works  sys- 
tem and   installing  an  electric  light  plant. 

East  Dundee,  111. — The  extension  of  the 
water  mains  and  water  works  improve- 
ments are  contemplated.  L.  R.  Barrett, 
prest.  vil. 

Minneapolis.  Minn. — A  resolution  has 
lieen  passed  for  constructing  c.  i.  water 
mains,  hydrants,  gates,  etc.  John  H.  Van 
Nest,   prest.   coim. 

Portland,  Ore. — The  city  auditor  has 
been  directed  to  ask  for  bids  for  con- 
structing a  new  submerged  pipe  line 
across  the  Williamette   river. 

Imperial,  Cal. — The  city  trustees  con- 
template a  pipe  line  from  the  Brawley 
main  canal  to  the  city  reservoirs  for  the 
new  municipal  water  supply. 

Nottingham,  O. — Voted  to  issue  $15,000 
bonds  for  extending  the  water  mains 
throughout  that  portion  of  the  village  not 
now  supplied  by  the  water  system. 

Mount  Joy.  Pa. — Council  has  decided  to 
purchase  1,200  ft.  of  4  in.  pipe  for  the 
extension  of  the  water  mains  in  David 
St.  and  Lombard  and  Detweiler  aves. 

Conway,  Ark. — Dickinson  &  Watkins, 
Southern  Trust  Bldg.,  Little  Rock,  have 
been  appointed  engineers  for  the  proposed 
water  works  system.  C.  W.  A.  Wilson, 
secy,  water  bd. 

Danville.    111. —  (Special) — Frank   Yayne, 


C  E.,  Adams  Bldg.,  advises  us  that  he 
desires  to  purchase  a  direct-connected,  au- 
tomatic centrifugal  pump. 

Bryan,  Tex. — Mayor  Maloney  and  Alder- 
men Henderson  and  Edge  have  been  ap- 
pointed a  committee  to  confer  with  Prof. 
J.  C.  Nagle,  the  recently  elected  city  en- 
gineer, relative  to  plans  for  waterworks, 
light  and  sewerage  systems. 

CONTRACTS  TO   BE   LET. 

Athens,  Tex. — Bids  are  asked  until  June 
8   for  constructing  a  water  works  system. 

Ft.  Logan  H.  Roots,  Ark. — Bids  are 
asked  vintil  June  6  for  constructing  a 
steel  tank.      Constr.   Q.   M. 

Milford,  Neb. — Bids  are  asked  until 
about  July  1  for  constructing  a  water 
works  and  electric  light  plant. 

Huntsville,  Mo. — Bids  are  asked  until 
June  14  for  constructing  a  water  works 
system.     J.  B.  Holman,  cy.  elk. 

Portsmouth,  la. — Bids  are  asked  until 
June  6  for  constructing  a  steel  stand  pipe. 
Peter  Harkenmath,   mayor. 

Havelock,  Neb. — Bids  are  asked  until 
June  7  for  constructing  water  works  ex- 
tensions.    C.  A.  Curie,  cy.  elk. 

Waterbury,  Conn. — Bids  are  asked  until 
June  7  for  constructing  a  storage  reser- 
voir dam.      R.  A.   Cairns,   cy.   engr. 

Blackduck,  Minn.^ — Bids  are  asked  until 
8  p.  m.  June  2  for  1  fire  underwriters' 
pump.      D.   D.    Rolfe,   vil,   recdr. 

Eldora,  la. — Bids  are  asked  until  June 
6  for  furnishing  2,000  ft.  4-in.  c.  i.  pipe. 
Stephen    Sayer,    chm.    purchasing   com. 

Dayton,  Ky. — Bids  are  asked  until  June 
20  for  a  water  works  franchise  for  a 
period  of  20  years.  W.  C.  Martin,  cy. 
elk. 

Jacksonville,  Fla. — Bids  are  asked  until 
June  6  for  constructing  a  covered  rein- 
forced concrete  reservoir.  F.  R.  Mowe, 
engr. 

Corydon.  la. — Bids  are  asked  until  June 
6  for  drilling  an  artesian  well.  J.  J.  C. 
Bower,  town  elk.  ;  Iowa  Engrg.  Co.,  engrs. 

Marshall,  Minn. — Bids  are  asked  until 
June  3  for  digging  a  soft  water  well  at 
the  court  house.  Ernest  S.  Shepard,  co. 
audt. 

Cleveland  Heights,  O. — Bids  are  asked 
until  June  14  for  constructing  a  6-in. 
water  main  in  Maple  road.  H.  H.  Can- 
field,   vil.   elk. 

Ft.  Missoula,  Mont.— Bids  are  asked  un- 
til June  6  for  constructing  a  water  dis- 
tributing svstem.  Major  A.  B.  Shattuck, 
Constr.  Q.  M. 

Danville,  111. — Bids  are  asked  until  June 
3  for  constructing  a  concrete  dam  and 
other  water  works  improvements.  Dan- 
ville Water  Co. 

Rahway,  N.  J.- — Bids  are  asked  until 
June  9  for  constructing  1  or  more  driven 
wells.  Decatur  M.  Saywer,  prest.  N.  J. 
Reformatory. 

Boise,  Idaho. — Bids  are  asked  until  July 
8  for  the  enlargement  of  the  main  south 
side  canal.  Payette-Boise  irrigation  proj- 
ect. Reclamation  Service,  Boise. 

Lewiston,  Idaho. — Bids  are  asked  until 
June  6  for  constructing  a.  2 4-in.  intake 
pipe  at  the  city  pumping  station.  100  ft. 
into   the  Clearwater  river.     Cy  elk. 

Clarksburg,  W.  Va. — Sealed  bids  are 
asked  until  June  15  for  constructing  c.  1. 
water  pipe,  valves  and  appurtenances  and 
for  a  mechanical  filter  plant  and  appur- 
tenances. Scott  G.  Highland,  secy.  bd. 
w.   w.   and    sewerage. 

CONTRACTS    AWARDED. 

Cherokee,  la. — The  contract  for  laying 
3,200  ft.  of  c.  i.  water  mains  was  awarded 
to   Swanson   &   Bosworth,   of  Cherokee. 
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Alltcrt  hca.  Minn.  - Tlu"  contract  for  In- 
stalling water  mains  wns  awarded  to  the 
Cook  Coiistructkni  Co.,  of  Dos  Moines,  la., 
fur   iL'.it.'.L'. 

M.ilinnl.  Ore. — The  Jacobson-Bade  Co., 
of  Portland,  Ore.,  was  awarded  the  con- 
tract for  constriictln»?  tj  jnis.  of  water 
mains. 

Tacoiua,  Wash. — The  Anderson  Con- 
struction Co.  was  awarded  a  contract  for 
constructing  water  mains  in  the  tide  lands 
for   $11,720. 

O'Keene,  Okla. — The  contract  for  con- 
structing water  works  system  was  award- 
ed to  tlie  Southwestern  Engineering  Co., 
of  Oklahoma  City,  for  $30,000. 

I'tica.  N.  Y. — The  contract  for  water 
piping  for  fire  protection  at  the  Utica 
State  Hospital  was  awarded  to  John  M. 
Holler,   452   Broadway,  Albany,   for  $4,396. 

Mont  Alto,  Pa. — The  Pitt  Construction 
Co.,  of  Pittsburg,  was  awarded  the  con- 
tract May  2.  for  extensions  to  the  Pa. 
State  Mountain  Sanatorium,  for  $19,967. 

Fall.stone,  Md. — The  contract  for  con- 
structing a  water  works  system  at  the 
Children's  Fresh  Air  Farm  was  awarded 
to  the  Baltimore  Cooperage  Co.,  of  Bal- 
timore. 

Willard.  N.  Y. — The  contract  for  water 
tower  and  piping  for  f!re  protection  at 
the  Willard  State  Hospital  was  awarded 
to  the  Des  Moines  Bridge  and  Iron  Co., 
of  Ues  Moines,   la. 

Las  Animas,  Colo. — The  contract  for 
constructing  an  irrigation  system  for  20,- 
oOO  acres  adjoining  La.s  Animas  was 
Awarded  to  the  Kaw  Construction  Co.,  of 
Kansas  City,   Mo.,   for  $800,000. 

Boston,  Mass. —  (Special) — The  Aber- 
ihaw  Construction  Co..  of  Boston,  Mass., 
has  been  awarded  the  contract  to  erect  a 
new  reinforced  concrete  standpipe  near  the 
old  one  in  Westerly,  R.  I.  The  new  stand- 
pipe  will  be  40  feet  inside  diameter,  nearly 
100  feet  from  the  ground  to  the  top  of 
the  dome,  and  capable  of  holding  70  feet 
of  water.  As  it  is  to  be  located  in  the 
center  of  the  town,  especial  attention  has 
been  given  to  its  architectural  features. 

New  York  City. — Bids  were  submitted 
May  11,  for  furnishing  and  constructing 
high  pressure  fire  service  mains  and  ap- 
purtenances in  the  Gowanus  and  South 
Brooklyn  districts,  as  follows :  Cranford 
Co.,  52  Ninth  st..  Brooklyn,  $497,697  ;  Mi- 
chael J.  Dady.  $625,042  ;  Haggertv  & 
Drummond.  2S0  Broadwav.  $537. .338  ;  F. 
V.  Sm-th  Contracting  Co.,  $557,062  :  Mur- 
phv  Bros.,  $555,217  ;  James  H..  Holmes, 
$523,974. 

Youngstown,  O. — Contracts  have  been 
awarded  as  follows :  General  contract,  to 
K.  E.  Dean  &  Co.,  of  Youngstown,  $4,789  ; 
■erection  of  pumping  station,  to  A.  J.  Ser- 
viss  &  Son,  Youngstown,  $1,656  :  furnish- 
ing pipe  for  entire  system,  to  U.  S.  Cast 
Iron  Pipe  and  Foundrv  Co.,  of  Buffalo, 
$6,728  :  standpipe,  to  Tibbett  &  Wood,  of 
Philipsburg.  N.  J.,  $2,891  ;  hydrant,  valves 
and  valve  boxes,  to  Darling  Pump  Mfg. 
Co..    of   Williamsport,    Pa.,    $1,225. 

Beau  Bridge.  La. — Contracts  for  con- 
structing a  water  works  system  were 
awarded.  May  3,  as  follows:  To  U.  S. 
Cast  Iron  Pipe  &  Foundry  Co.,  71  Broad- 
way, New  York,  pipe.  $28.30  per  ton.  spe- 
<-ials,  $55  ;  the  Fairbanks  Co.,  valves  and 
hydrants  ;  the  R.  D.  Cole  Mfg.  Co.,  New 
man.  Ga..  tower  and  tank.  $3,595  ;  Piatt 
Iron  Works  Co.,  Dayton.  Ohio,  pump  and 
boiler  feeders,  $1,534  :  Walsh  &  Weidner 
Boiler  Co..  Chattanooga.  Tenn..  boilers  and 
steel  setting.  $1,769:  Ahrens  &  Ott  Mfg. 
■Co.,  New  Orleans.  1.^1..  lead,  hemp  and 
general  supplies. 


BRIDGES. 


Tro.v,  O. — Bills  are  asked  until  June  8 
for  eonstrucrting  bridges.  A.  10.  Sinks, 
CO.  amlt. 

Stronglmrst.  III. — Bids  are  asked  until 
June  4  for  building  3  bridges.  P.  A. 
Stamp,   twp.  elk. 

Philadelpliia.  I'.i. — The  business  men  of 
West  Philadelphia  advocate  a  larger 
Ijridge  at  Chestnut  st. 

Port  Angeles,  Wash. — Bids  are  asked 
until  June  3  for  building  a  bridge  across 
Moose  creek.      Co.  audt. 

Greencastle.  Ind. — Bids  are  asked  until 
June  6  for  constructing  4  bridges.  D.  V. 
MofTett.   CO.   audt. 

Valparaiso,  Ind. — Bids  are  asked  until 
June  7  f<)r  constructing  2  bridges.  G.  F". 
Stinchfield,   engr. 

Chehalis,  Wa.sh. — Bids  are  asked  until 
June  4  for  constructing  2  steel  bridges. 
H.   H.   Snofford,   co.  audt. 

La  Salle,  111. —  Bids  are  asked  until  June 
13  for  constructing  .a  concrete  arch.  E. 
Bryne,  cy.  engr. 

Newport,*  Ind. — Bids  are  asked  until 
June  6  for  building  a  steel  girder  bridge. 
H.    T.    Payne,   co.    audt. 

Tunica.  Miss. — Bids  are  asked  until 
June  0  for  constructing  culverts.  F.  L. 
Hose,  elk.  bd.  co.  supvrs. 

Shelbyville,  Ind. — Bids  are  asked  until 
June  7  for  constructing  bridges  and  bridge 
repair.      C.   W.    Huntington,   co.   audt. 

Jeffersonville,  Ind. — Bids  are  a.sked  until 
June  6  for  constructing  a  bridge  over  Lo- 
gan creek.     Peter  Nachaud,  co.  audt. 

Crookston.  Minn. — Bids  will  be  called 
for  in  June  for  the  construction  of  11 
new  bridges  this  summer.     Co.  audt. 

Colfax,  Wash. — Bids  are  asked  until 
June  7  for  constructing  a  number  of 
bridges.     Wm.  M.  Duncan,  co.  audt. 

Portland,  Ore. — The  construction  of  a 
bridge  over  the  Willamette  river  is  urged 
bv  the  South  Portland  Club. 

"  Smithfield,  N.  C. — Bids  are  asked  until 
June  6  for  building  an  iron  bridge.  Sam 
T.   Honevcutt.   elk.  co.   comrs. 

Madison.  Ind. — Bids  are  asked  until 
June  7  for  constructing  and  repairing 
bridges.     G.   F.   Crozier,   co.   audt. 

Warren,  O. — Bids  are  asked  until  June 
6  for  constructing  a  bridge  over  Grand 
river.      Fred  Stone,  co.  audt. 

Farmington.  Mo. — Bids  are  asked  until 
June  20  for  constructing  a  steel  bridge 
over  Blue  river.     C.   H.  Troy,  co.  audt. 

Idaho  Falls,  Idaho. — Bids  are  asked  un- 
til July  11  for  constructing  2  wagon 
bridges  across  Big  Lost  river.     Co.  comrs. 

Brookville,  Ind. — Bids  are  asked  until 
June  1  for  constructing  concrete  arches 
and   fills.      Chas.   A.   Miller,   co.   audt. 

New  Castle.  Ind. — Bids  are  a.sked  un- 
til June  16  for  constructing  arches,  cul- 
verts and  bridges.      W.   L.   Risk.   co.   audt. 

Stevenson,  Wash. — Bids  are  asked  un- 
til Julv  5  for  building  a  bridge  over  Little 
White   Salmon   river.      Bd.   co.  comrs. 

Kirkwood.  N.  Y. — Voted  to  appropriate 
$500  for  constructing  a  bridge  across  the 
Susquehanna  river  between  this  town  and 
Conklin. 

Charlestown,  W.  Va. — The  estimated 
cost  of  constructing  a  bridge  over  the 
Kanawha  river  is  $95,000  to  $125,000.  Cy. 
coimcil. 

Grand  Rapids,  Mich. — Bids  are  asked 
until  June  3  for  repairs  to  piers  at  Pent- 
water,  Mich.  C.  S.  Ricke,  major  U.  S. 
Engrs. 

Hammond.  Ind. — Bids  are  asked  until 
June  7  for  constructing  6  new  bridges 
and  a  concrete  arch.  Chas.  A.  Johnson, 
CO.  audt. 
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Jackson,  Mich. — Bids  are  asked  until 
June  6  for  constructing  a  concrete  or  steel 
bridge  over  Grand  river.  A.  W.  Hall,  cy. 
engr. 

Brazil,  Ind. — Bids  are  asked  until  June 
6  for  constructing  2  concrete  bridges  and 
1  steel  bridge.     Jas.  L.  Brown,  co.  audt. 

Cheyenne,  Wyo. — Bids  are  asked  until 
June  8  for  constructing  a  wood  and  tim- 
ber bridge  over  Pole  creek.  C.  Edward 
Artist,  CO.  elk. 

Winnipeg,  Man. — Bids  are  asked  until 
June  28  for  constructing  concrete  piers 
and  a  steel  bridge.  M.  Peterson,  secy.  bd. 
control. 

Ft.  Sill,  Okla. — Bids  are  asked  until 
June  10  for  constructing  a  steel  highway 
bridge  Cache  creek.  Capt.  David  L.  Stone, 
constr.  Q.   M. 

Concully,  Wash.- — Bids  are  asked  until 
June  7  for  constructing  a  steel  and  wood 
bridge  over  Slmilkameen  river  at  Night- 
hawk.     Co.   comrs. 

Crown  Point,  Ind. — Bids  are  asked  un- 
til June  6  for  constructing  a  steel  bridge 
across  Grand  Calumet  river.  Chas.  A. 
Johnson,   co.   audt. 

Vicksburg,  Miss. — Bids  are  asked  until 
Jime  7  for  constructing  a  wooden  bridge 
or  aprons  In  Red  Bone  bottom.  J.  D. 
Laughlln,  elk.  co.  bd.   supvrs.     , 

St.  Louis,  Mo. — Bids  are  asked  until 
June  21  for  constructing  foundation  and 
concrete  work  for  concrete  viaduct  on 
Kings  highway,  from  Manchester  to  Mc- 
Kee   ave.      Maxlme  Reber,   prest.    B.   P.    I. 

Taylors  Falls,  Minn. — Bids  are  asked 
until  June  3  for  constructing  a  steel  bridge 
across  St.  Croix  river,  between  St.  Croix 
Falls  and  this  village.  Bd.  vll.  trustees 
of  St.  Croix  Falls  ;  vll.  coun.  Taylors  Falls. 

Lafayette,  Ind. — Bids  are  asked  until 
June  8  for  constructing  a  steel  bridge 
across  Burnett's  creek  at  Battle  Ground 
and  for  the  repair  of  the  old  stone  abut- 
ments ;  for  a  concrete  flat  top  bridge 
across  Little  Flint  creek.  John  P.  Fores- 
man,  CO.  audt. 


STREET  UQHTINQ. 


Terre  Haute,  Ind. — The  Citizens  Gas. 
Co.  contemplates  enlarging  its  plant. 

Palmyra,  Mo. — Voted  to  Issue  $15,000 
bonds  to  acquire  or  construct  an  electric 
light  plant. 

Camrose,  Alta. — Plants  for  a  municipal 
electric  light  plant  will  be  prepared  by 
M.  A.  Maxwell,  of  Boston. 

Owensvillc,  Ind.- — Plans  have  been  au- 
thorized for  improving  and  extending  the 
central   electric   light   plant. 

Macon,  Miss. — The  city  council  con- 
templates enelarging  and  Improving  the 
municipal  electric  light  plant. 

Cairo,  Ga. — Voted  to  issue  bonds  for 
improvements  to  the  electric  light  sys- 
tem.    J.  M.  McNalr,  cy.  elk. 

Ft.  Andrews,  Mass. — Bids  are  asked 
until  June  6  for  constructing  an  electric 
light   system.      A.    M.    Miller,    constr.  Q.  M. 

Savannah,  Mo. — Bids  are  asked  until 
June  15  for  constructing  an  electric  light 
plant.     F.  C.  Barington,  St.  Joseph,  Mo. 

Ft.  McKlnloy,  Me. — Bids  are  asked  un- 
til June  2  for  remodeling  the  electric 
light  system  here.  Capt.  C.  P.  Humphrey, 
constr.  Q.   M. 

Elkton,  Md. — Plans  for  constructing  an 
electric  power  plant  are  being  considered 
by  the  Elkton,  Fair  Hill  and  Oxford  Elec- 
tric Ry.   Co. 

West  Palen  Beach,  Fla. — Bids  are  a.sked 
until    July    1    for   constructing   an    electric 


light  plant.  G.  W.  Jonas,  secy.  West 
Palen  Beach  Impvt.  Co. 

Bedford,  Ind. — The  White  River  Power 
Co.  has  been  Incorporated  to  deal  in  elec- 
tric current,  by  John  T.  Freeland,  John 
M.  Monical  and  Milt  Myers. 

Sullivan,  Ind. — The  Sullivan  Electric  Co. 
has  approved  plans  and  bids  will  be  re- 
ceived for  remodeling  a  large  warehouse 
into   an   electric  light   and   power  plant. 

New  Market,  Ind. — The  New  Market 
Light  Co.  has  been  incorporated  to  con- 
duct light,  heat  and  power  business,  by 
W.  V.  Yount,  W.  J.  Miles  and  L.  B.  Etter. 

Old  Town,  Me. — A  special  committee 
has  been  appointed  to  inquire  into  the 
feasibility  of  establishing  a  municipal 
electric  light  plant.  Wm.  H.  Water- 
house.   McLeod  Bldg. 

Victoria,  B.  C. — Bids  are  asked  until 
June  6  for  constructing  a  transmission  line 
for  furnishing  electricity  to  the  hospital 
for  the  insane  at  Coquitlam.  Minister 
Pub.  Wks. 

Cisco.  Utah. — Bids  are  asked  imtil  June 
30  for  constructing  a  power  plant  for  irri- 
gation purposes  for  the  Grand  Valley  Fruit 
and  AVater  Co.  to  be  constructed  here. 
Hampson-Fielding  Engrg.  Co.,  Engrs., 
Denver,   Colo. 


GARBAGE     DISPOSAL.     STREET 
CLEANING  AND  SPRINKLING. 


Rock  Island,  111. — The  purchase  of  a 
street  sprinkler  is  contemplated. 

Toledo,  O.^ — Bids  are  asked  until  June 
10  for  the  disposal  of  garbage.  Dir.  pub. 
service. 

Rochester,  N.  T.— The  question  of  con- 
structing a  crematory  for  the  disposal  of 
rubbish  is  contemplated. 

White  Plains,  N.  T. — Bids  are  asked 
until  June  6  for  collecting  gai'bage  for  1 
year.     John  J.  Brown,  prest.  town  trustees. 


PARKS. 


Kansas  City,  Mo. — Arleta  Park  is  to  be 
enlarged. 

Boston,  Mass. — Marine  Park,  in  South 
Boston,  is  to  be  improved  and  beautified. 

Bloomfield,  N.  J. — The  establishment  of 
a  park  in  the  2nd  ward  is  contemplated. 

Augusta,  Ga. — May  Park  is  to  be  re- 
stored to  its  former  state  of  beautiful 
usefulness. 


PI  RE  APPARATUS. 


Hlllyard,  Wash. — The  city  clerk  has 
been  directed  to  ask  for  bids  for  a  fire 
alarm  system. 

Eveleth,  Minn. — Bids  are  asked  imtll 
June  7  for  200  ft.  2i/4-in.  rubber  lined 
fire  hose.     D.   P.   Mclntyre,   cy.   elk. 

Virginia,  Minn. — Bids  are  asked  imtil 
June  6  for  1,000  ft.  of  2 1/2 -in.  cotton  rub- 
ber lined  hose.  Albert  E.  Bickford,  secy, 
police  and  fire  comm. 

St.  Paul,  Minn. — Bids  are  asked  until 
June  1 4  for  purchasing  a  2nd  size  steam 
fire  engine.  The  chief  engineer  recom- 
mends the  purchase  of  a  combination  hose 
wagon.     Wm.   O'Gownan,   secy,  fire  bd. 

Montgomery,  Ala. — Bids  are  asked  un- 
til June  6  for  2  steam  fire  engines,  Nos. 
1  and  2  ;  2  combination  chemical  and  auto 
hose  cars;  600  ft.  2Vj-in.  rubber  and  cot- 
ton hose.     Robt.  Tait,  cy.  treas. 
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